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PHOTOGRAPHS

ixhibit No. Page
1 1, City of Buffalo amphibious vehicles 8

breaking up ice jams downstream of
Cazenovia Street during the spring
of 1964,

2 2. Uigh wster of i.arch 1955 at the 12
Cazenovia Street bridge mile 1.2.

3. Looking ujistream toward West Seneca
Hizh School on Seneca Street during
the iarch 1955 flood.

3 4, The flood of larch 1955 surrounding 13
a home on Seneca Street near
wmile 4.0.

5. Looking from right to left bank at
the gage house durinz the iiarch
1955 flood.

4 8. View of damage, from the January 1959 14
flood, to trees by floating ice on

f . reriden Street, mile 1.1, in the

city of Buffalo,

7. lce jam after the January 1959 flood
in concrete lined section of
Cazenovia Creek at mile 1.2 in the
city of Buffalo.

5 8. 1Ice deposits from the January 1959 15
flood in the vicinity of Creekward
Orive near mile 5.8.

9. Same location as photo No, 8.

6 10. Ice jam irom the January 1952 flood 16
! " just downstream of Cazenovia
b . Street in the city of Buffalo.

: 11. View of icc and debris dJdeposited
. . by the January 1962 flood along
Fairfax Jrive in West Seneca,

7 12, Damage from the January 1962 flood 17
' aioag Fairfax Drive in West
Sencca, at mile 2.5. Shows
close up of cave-in of basement
wall,
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PHOTOGRAPHS (Contd)

Exhibit No. Page

7 13, Same location as photo No. 12, 17
8 14, Looking downstream between Cazenovia 18

Creek and Jest willowdale Drive
during the January 1955 flood,

15. Flood of January 1965 on Mill Road
at mile 6.1,

9 16. Looking downstream at the Cazenovia 20
Park Golf Course on left bank of
Cazenovia Creek.

17. Looking dounstream at levee on the
right benk of Cazenovia Creek
near mile 5.3.

10 18. Looking downstrcam from Union Road 21
bridge at concrete-in-bag riprap
on right bank at mile 5.5.

19. Looking downstream on right bank of
Cazenovia Creek, upstream of iiill
Road, at mile 6.2 in Jest Seneca.

11 20, View during deepening of channel at 22
Cazenovia Street by the City of
Buffalo in 1964,

21. Looking upstream from Cazenovia Strect
at improved channel project by the
City of 3uffalo, at mile 1.2.

12 22, View of Cazenovia Golf Course which is 23
in the Cazenovia Creek flood plain
in the city of Buffalo near mile 1.9,

23, View of Cazenovia Park in the Cazenovia
Creck flood plain in the city of
Buffalo, near mile 1.3.

; 13 24, View of Cazenovia Park and protective 24
levee, mile 1.6, downstream of Green
Road in the city of Buffalo.

L 25. Orive-in theater in the town of

P Hest Senecca. This area is subject
to flooding but has relatively nminor
damage.,
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28,

29.

30,

31,
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32.

33.

34,

35.

PHOTOGR/APHS (Contd)

A builteup manhole in the flood
plain near Ridge .load. Il.anliole has
been raised to prevent flood waters
from entering sewer system.
Same concert as photo No. 25. Shows
two built-up manholes in the
background.

Area in the flood plain along
Willowdale Drive, showing the
January 1959 and 10G-year flood
elevations.,

31

Area in the flood plain along West
Willowdale vrive showing the Feb.
1955, January 1659 and 10C-year
flood elevctions.,

Same location as photo No. 28, only 32

with the Southgate Plazz in the

background,

e January 1959 and 1U0-year flood
elevations shown on the sign post
in the Southgate Plaza.

The lehigh Valley Railroad bridge
and N.Y.S. Thruway bridge at mile
2.4, Shous the shoal area and that
the bridge picrs are staggered,

36

View of twin railroad bridges ot mile
3.3. Shows partial blockage oi the
right opening by a shoal.

View of #4.Y.S. Thruway bridge ot mile 37

2.4, A large shoal arca has blocked

much of the bridge arproach.

Looking urstream under the Orchard
Fark Road bridge at mile 2,6. Note

the damming effect of a sewer line
that has been laid on the channel
bottom and covered with concrete.
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19

36.

37.

FHOTIGRAPHS (Contd) ,

Page
Looking upstream st Ridge load bridge 38
at mile 4.1. A shoal area has
build up, blocking almost the
entirc right span.

Looking downstream at [ill Roed
bridge at mile 6.1. A large shoal
area has built up here, blocking
almost the entire width of the
bridge opening.
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SYLLABUS

The following report is directed primarily to two groups
of pzople with an interest in the Cezenovia Creek flood plain
study erea. First, it is written to provide planners and
local governments with technical informetion on the magnitude
and frequency of possible future flooding along Cazenovia
Creek., With this informetion these plenners ond officials
have a basis for effective and workable legislation for the
control of land use within the flood plain.

The second group to whom the report is directed consists
of the residents within the study orea - particularly present
and prospective property owners in and adjocent to the flood
plain of Cazenovia Creek. In order for flood plain regulations
to receive the necessary public support, it is important that
residents know the past history of flooding, the purposzs and
benefits of flood plain regulsation 2nd the ways that these
regulations can be coordinated with r7n overall plan of develop-
ment for the area., Often through ignorance of the flood problem
or a disregard of the flood potantizl, expensive development
is allowed to occur in flood plain areas. Federal funds for
flood control projects are authorizad only when there are
sufficient damages from past floods to economically justify
the cost of tke project. This means that development in a
flood plain area may suffer considerable damage before pro-
tection can be justified. In the meantime the value of the
original development is considerably reduced.

Regulation of flood plain development is a relatively
new approach to the problem of preventing flood damages, It
consists of first meking the local residents swere of the
magnitude and frequency of possible flooding. Some of the
flood plain areas of Cazenovia Creek arec already developed,
however, demages can be prevented from increasing by regulating
the location and type of future development, This report is
designed to provide the general public with informstion con-
cerning the flood potential and the local governments with
data to form a basis for regulatory legislation,

Cazenovia Creeck has a history of 2 number of floods which
inundated a substantial area. Since there is every indication
that tte potential flood threct will increase, the only way to
prevent an increase in damages is to prevent an increase in
development in the flooded area, It must be understood that
flood plain reguletion will have little effect on existing
damages but is designed primarily to prevent damages that
would otherwise occur to future development. Nor does regu-
lation preclude all development in the flood plain but rather
recommends its use for recreation areas, parking lots, wild
life refuges, and other low damage developments.




Regardless of the location of the flood plain or thre
overall plan of development for the srea, the available methods
of controlling future flood plain use and of flood proofing
existing developments are generally the same. Therefore in-
formation is compiled on methods of flood plain use and flood
proofing in an attachment wkich accompanies the main report.

In order to readily distinguish the attachment from the main
report, the attachment is printed on green paper.
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FLOCD PLSIN IDFCYUCTICS REONT
C ZLJOVT  CnlKy U oYo Ty
in the
CITY OF BUFF L0 "ND TUE TC OF WEST SENEC!

GEMERS L

1. IMTRODUCTION

The Flood Plain Information Rcport on Cazencovia Croek, |
Mew Yorlk, has been prepared ot the roquest of the Erie County
Department of Public “lorks., In Yew ‘orl 5tatc the Yater
lesources Commission is responcible for providing policy
decisions concerning flood ploin study applicatiorns and the i
Department of Tublic Works is recspansible for coordination of
the report preparation ffter the initiatine nolicy decision
has been mada, 3By letter doted 17 Movomber 1901 the ilaw York
State deportment of Fublic “orks requisted th: Corps of
Engincers to consider the rpplication for the Crzenoviea
Creek study. The study covers approximotely 6 milas of
Cazenovia Creek from Cazenoviz “trect in the city of Buffalo
to i1l Road in the town of “est Ycenoea, Erie County, 'ew York,

2. The report has been prepared in two parts - the main

report and the techknical ecppendix, The main report contains

all the available pertinent information on the oxtent and

frequency of flooding ¢nd was propared for the information

ond use of the general public, local government officiczls,

planning commissions, zoning boards, planners, and developers.

The technical eppendix contains engineering detsils eand

technical data used in the preoporation of the main report

which may bz of value to cngineers and designers. The technical

appandix was prepered in » limitad number of copics and is not

included with cach copy of the main rioport. Copics of the

appendix are available for refirenco ot scvcral locations with-

in the study area as indicated in parograph 8. ]
1
|

3. UTTORITATICON

‘uthority to prepare this flood plain information report was
granted to the Buffzlo District, Corps of Engincers, by the
Officc, Chixf of Tngincers, undor the provisions ~f Section 296,
Public Law £6-645 (Flood Control .ct of 19£0), 2s amended,

The formal rcquest for study wes made by the Trie County Deputy
Tommissioncr of Fublic Worhs through the New York State Denart-
ment of Public Ylorks, Copics of portinent correspoundencs and
the text of S=ction 206 are included in the appendix. The
report has been reviewed and approved for release by the

Mew York Statce Department of Fublic 'orks o~nd the Office,

Chief of T“ngincers, Nepartmont of the ‘rmy.

e T i cn. ol




A- NPT OF TY Y STUNYY

It is tho intention of this study to provide uscful ~nd
spacific informotion on past flood occurrcnecs #s woll as to
provide a guide to the oxtent and frequency of future floods,
“Hth this information, State 2nd loczl agencics may work
toward thc achicvoement of the following objectives:

To roeduce futurc flood demoage through regulation of
of the flood plaing

(ad
-+
(]
c 2
n e
[B]

b. To prascrve ndcquate floodway ~ond channel clearances;

c. To publicizz information for the guidance of private
citizens and development intorcsts on the use and bazerds of
using thc flood plaing

1. To reduce futurns cxpenditurcs for projccts to protcct
dcvelopmants which, in th2 chsence of this inform-tion, would
have tokan pleces ond

2e To allow maximum usc of the flood plein to tak: plece
tbrough zoning ~nd other recguletion, without detriment to the
aforocmentioncd objoctives.

5. ZCOPTZ OF TUS 3TUDY

This flood plain information study covers the inundrted
arecas zlong Cazenovia Crcek from Cazeonovis Strcet in the city
of Duffalo to Mill Rond in the town of ‘‘est Sencca. The flood
plain area includaos portions of the city of Buff-lo ond
the town of ‘lest Seneca in Erie Countv, The study rre-
is indicated on pletc 1 wtic™ is ¢ beasin map of C-zenovia
Creeck., The study is intented to determinz the cxtent ~nd
frequency of past flooding in the crca and to provide an
estimatc of similar data for possiblc futurc occurronces,.

6. cwspapor accounts, stroam flow racords and intervicws

with locol resideonts indicate that scrious flooding occurrad
within the study arca in Junc 1937, Februory 1030, ‘irrch 1942,
Mareh 1955, liarch 1956, January 1959 nnd Januery 1962. Cther
floods have occurrced previous to 1937 but no dcefinite damage volucs
could be cstablishced becausce of the lack of development

and records in the arca at that time. Decausc of its relotive
magnitude and its rccent occurrcnen, tha most deteiled information
is available for the flood of Joanuery 1959, This flood is

uscd for refercnce for the informotion in this report. The
flooded area from the Jronuary 195¢ flood is shown on plotcs

2 and 3, and the profilc is given on plote 4. To provide an
indication of the flooded sre~ th-t would result from n rol-
stively rarce flood occurrencz, th: approximate outline of the
I0N-year flood is also shorm on plates 2 and 3,
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7. ST CF T'E LPCRT

Tho informrtion and suggestions contained in this study
are preseated for the informatinn of the general public of
the ~rea end the consideration ond use by the ew York Stote
“ater Resources Commission, tte seversl area Planning Commissions
and various other local govcrnment ~goncies. The flooded out-
lines, profiles and estimetced flood frequencies can be used
to determine the relative risk of flooding for various arcas
within the existing flood ploin, With this information,
future development, either on an individusl lot or tract
basis, may be planned with due regerd for possible flooding.
YWhen flood plain regulations are drzwn up by local agencies,
they cen be based on the gencral guide lines set forth in this
report whick rocognize the need to prrmit optimum usage of zn
arenr without incrceasing potantial flood damage. The flood out-
lines and profiles contained with this report provide a definitc
bese to which these regulations can bz related,

C. This study is not intandad to :xtend any Federel autkority
over zoning or other regulétory methodc, nor does it commit

the Federal govornment to investigeting, nlanning, <4esigning,
constructing, operating or maintaining ony facilities discussed
or imply any esttempt to undertake such ~ctivity if not ~uthor-
ized by Congress, It is tb> responsibility of the State ~nd
local agencias to disseminata tho informotion in thkis ranort

to local interests or individuals wlo havc use for suck infor-
mation. The “tate coordinzting ~gency for the distribution

of this study is:

The ew York State Water Resources Commission
Conservation Deprrtment
"lba2ny, Mew York 12228&

Copies of the main report or main revort with technical
appendix may be obtained by contceting the folleowing local
address:

State of “ew York Conscrvstion Department

Division of "later Resourccs

4184 Scneca treet

West Sencca, Jew York
/. limited number of copies will also b: availoble for reference
ot the following locations:

8. [Lriz County Department of Flanning
255 Ellicott Strcet, 2nd floor
Buffalo, lew York 14297

b. City of Buffalo Division of Plrnning
202 City Vall
Buffrlo, New York 14212




Ce Hoet Sencer Town ' 001
4670 Sencea street
Yest Saeneca, Jow Yorls 14224

leference copics of the tecknicnl anpandix will nlso he
aveiloblz for the use of thc gener~l public at the abov»
locotions.

9. ' CKMCYLEDGMENTS

Consider~ble informotion wvas obtained from among thz datr
dcveloned for the Revicw of Reports for Flood Zontrol and
‘1licd Purposes on C-yug~, 3uffclo, end Cazenovia Crecks, prc-
sently being comnleted, Tris rcport is ~lso being prepered by
the Cuffalo District, Corps of Enginaors, and will contain
muck of the bnsic data necessary for this study. Thke cooperation
and nssistance given by the following agencics, and numerous
individunls, in the sccumulntion of th= information used in
this report is graatly apprecirtad, . listing of credits
for nhotogrants follows tha text of the rerort.

Tovn of Jest Scnece

City of Buff-lo

Zric County Den:zrtment of Public 'Jorks

ew York Strote Department of Tublic Works

Zrie County Jopartment of “lenning

City of Duffalo Division of Planning

U. 3. Ylentber Rurcau

U. S. Geclogicrl Survey

Yew York state Y.ter "esourccs Commission

Krehbial-t'uffcut- lalters-Guoy -- Town of HWest Senccoa
Consultants

10, CONTINUING "S3IST..NCE OF CCRp5 OF EMNGIIMERS

The tcchnical assistance of the Corps of Tngincers will
be zveilable to Gtate ~nd local esgencies to intororet and
<xploin the information contained in tlhis roport, perticularly
as to its usc in devcloping offcetive flood plain rogulations.
MMter local ~uttoritizs kave sclcetsd the flood mognitude
or frequency to be used as the bosis for regulation, the
Corps of Cngincers can assist in the selection of flocducy
limits by providing information on tic cffects of vorious
widtlis of floordway on thz profile of tbe selected fleod. The
Corns of Cingincers will also furnisb technicel assistenec in
developing specific dota required in prrticuler erens to
earry out 2n effective rogulstory control progrem.  lequests
for snecific datr should first be coordinnted tbrough thz ‘eu
Vork Stote 'rter Ncsources Commiscion. s further information
is availoblc concerning reinfall, runoff, and flood frequencices,
the Corps of Enpincers coan publish cddenda concerning any of
the informntion that Jdiffers substantinlly from the data prc-
sented in this report. .lajor rovisions should he specifically
requestad by the coordinating sgoncye.
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DESCRIPTIO! CF PRUBLY
11, GESEUL DESCRIPTICU OF TVE STUDY . ...

Tte Cazenovia Creek flood plain study .arca lies within
Erie County, Mew Yorlk, The loucr 0,7 milcs of the study eren
are within the city of Buffslo, ond tle remeining 5.4 milas
are within the town of “Jest “c2ncca.

12, GEINERLL DESCRIPTION OF TIUT 'IATER3YED

Cazenovia Creck, which is s own on plnate 1, is located
entirzly within Erie County, Tre cr22k including its ‘lest
3rancl flows through the towns of -ordinia, Concord, ‘olland,
Colden, Yales, lfurora, Tlma, ~nd 'lest Cenec» and the city of
Buffalo, Cnzenovis Creck has the sccond largest drainag? area
of the tributarics which form the wrtarshed of the Buffalo
River., The two othar major tributarizs of the Buffalo Niver
are Buffalo Creelk and Cayuga Creek. Cazenovia Creck is formed
by its East and "est 3ranchzs which rise ncar the southern
portion of frie County., The branclics flow northerly ebout
five miles apart, and join west of imst ‘urora. The creek
then flows generally nortbwesterly joining the Buffalo liver
about six miles above its moutk. The total drainage area is
138 square miles, in the 38-mile length from its source to
Buffalo Creeck, From its mouth to the confluencc of its East
and "lest Branches the Cazenoviz Cruck basin has the shape of
a triangle with the apex ot its mouth and its base 3 miles
wide at the conflucence. From tihe confluence to its source
the Cazenovia Crcek basin is rectangular, approximately C
miles in width end 12 miles in length. The flood plain is
reletively narrow and fairly well defined. Through the study
ares Cazenovia Crcelk has a relatively stceep average slope of
12 feet per mile. Rock is exposed in portions of the channel
bottom rnd at several of the bridges.

13, LAUD USE WITUIM TUZ FLOOD PLATH

The flood plain within the city of Buffalo shown on plate
2, is comnletely utilized, including residentinl areas, a park,
end a golf course. The perk and golf course arc excellent
exsmpl2s of good flood plain planning, The urbanized areas
within the city which are occrsion~lly sffected by floods ore
principally rcsidential with zbout 440 tomes, 20 commcrecicl
units, and 6 public estrblishments which have becen subject to
damages in the prst, ‘“Jithin th2 linits of the study area in
the town of ‘lest “enceca, shown on pl-tes 2 ond 3, there arc
several rcsidential subdivisions thrst have been affected by
floods in the past, These oreos are primarily residenticl
with 13 homcs, 2 cormmercinl units, snd 7 public cstabhlishments
having be:n affccted by flnods,




14, TROSFESTIVE DEVELCE 7T STLECTING T FLOOD PLIIY

The Cazenovia Croek wotershed outside the city of Buffaloe
is not fully developcd ~nd tho incr:-sing pressurce of dev:-lope
mcnt moving outward from the motronoliton area will undoubtedly
have ¢ noticcoble cffeet. Therz lLav: been, in the past f:w
years, ~ rcsidentinl subdivision on' s!'opping plaza constructad
within the floo! plein. Th2 2ntirc oreca in undergoing » Azf-
init2 increosc in individusal unit d-vclopment. The population
of tte towr of est Seneca s mor. than tripled since 1930
and ncarly doublced between 1850 and 1960, Population in 1200
was approximcotely 33,000 in flest 2ncea. West Senect bhes
alvays becn ~mong th2e more devoliopid towns bccause of its
close proximity to tre city of Buff.-lo., Th~2 urors "xprcosswoy
combinad with the aveil-bility of weter, scewer =nd gas throuph-
out the length of Cazenovia Creck will give impotus to botn
residentiol and industrial growtl: and enhance the possibility
of developing cexisting vacant lend.

15. As development occurs there are certzin factors whicl
affect flood flows and stages in the flood plein orea. In-
cressed development and populetion result in increesed ant
faster runoff from roofs, pesrking lots, roadsidc ditches, and
storm sewaers. Road bridges and crcekside fills c¢an, unless
regulated, ccuse restrictions under conditions i high flow,
If there is no compensating improvement in t+. carrying cap-
acity of the natural channel, an incr-ase in development cen
result orly in increaszd dischsrges and flood clevetions in
the flood plain arca. Since tke floocd plzin in Yest Seoncca
is not fully developed, tlc purposc of this razport is to
identify the flood plain ~nd the frcocquency of flood stages
so that futurc development can mak~ the most effective us:
of the arcz without increasing prescnt domreges,

16, FLOOD W.ANIIG A¥D FOREC TIVG ZEWICTS

Lt present there is no specific flood warning or forc-
casting service for the Cazenovies Creck basin. The arce,
towever, is wcll witlhin the 2ffectivc rangz of tha leathor
Survcillence Radar opcrating continuously at the U. 3. ":zather
Bur~cu, Buffalo “irport 5Strotion, This 2quipment provides for
the cerly detection and plotting of hoovy precipitation and
mak:s possibl: immediatc radio oand telcvision broadcasts of
information conccrning the predicted path and ~mount of rcin-
fall from the storm. The U. 5. "eather Bureau hes ostablishod
flood forccrsting systems for meny of the larger river basins.
fecurate forcecasting of the timing ond stages of flood parics
is difficult on a drrinagc crea s sar-1ll as Cazenovia Creck,




17, <t nr soat there is no definite nlan for flood fighting

or cvecuntion in the Tazenovin Crao! basin., lowever the Citcy
of Juffalo docs attempt to brask up icz jams that form in the
vicinity of Cazenovia ‘trent, in bonts of lesscning the possib-
ilitv of lrrge ico joms in th: spring. In the nast bl-sting
and Rot woater have becn uscd, Uicce 1962 the City has used
amptibious vehicles which c~re periodicelly run through the
channcl to keep it open. The veohiclies are shown in op-ration
in orribic 1. The U, 5. Coast Guerd has occasionally been
requcstad by the Corps of Envinecrs to break up ice jams that
form in thc Buffalo Yjver, tius »nroviding an avenuc of wscapc
for icc from Cazcnovie Crec!, Coordination with other up-
streem communitics such as Chenczor, Fast Jurore, South 'lales,
and "olland would provide on indicntion of the timine and
relative scvority of o flooding situction. “eforence noints
and stoff pages could be loc-ted at one or morc of these
locotions, .. water stoge roecordine gage is ~lrcady cstablished
st "boinczor, lthough the anticin-toed flood may be of moderata
proportions, such forowarning peormits public utilities, highway
departments, ond property owners to sct up wernings and dotours
and to roduce fleod damage ~s much ¢ nossiblz. Staff gages
that could b usod for this purposc have been estchliskod by
the Iric County Department of fublic orks at Cazenovia “troet
and Crchrrd rrk “ocd,.

18, M*TUE ,MD EVTZUT GF FLOCD PRCILTIS

The greatest flood of historical record occurred in Junz
1937, -~nd other dameging discharges occurred in 1915, February 1939,
March 1942, ‘ieych 1955, ‘larch 165{, Jenuary 1939 and Jenuery 1962,
tiost of the wintor and spring floods heve hbeen complicetad by
ice jams so that rcsulting flood stag:s ar> higher than they
would normally bhe from dischorges rlon2., ° condensstion of
avalilsble information on the most notable floods is given in
the following paragraphs, This information is given as an
examnlc of tle typ: snd extint of fl od prohlems which have
alroady occurrerd and ~n indicstion of possible future flood
problems.  lechusc of the Lffects of ice jems ~long tho crecl,
maximum domeges did not occur from the scme flood throughout
the study orco, Damages from - recurrence of theosc floods
arz tcobulated in toble 1, following tlo descriptions.

a, Jun. 1937

This flood is gencrally considered to bo the maximum
of record and is the only onc of th. mor:z notable floods to
occur during thc summer montis., !'cavy rainfall was recorded
throughout th2 lestern New York arca on 17 Junc and again
durine 20-21 Junc, The roinfrll of 20-?1 Junc wes centered
in the eastern suburbs of Buffalo cnd fell on wet ground in a
period of & tours, The moximum rainfalls racorded for this
period¢ were 3.00 inches at the Buffolo ~irport, 2.06 inches
at the downtown Buffalo Stotion and ~pproximatcly 1,50 inches
at Louth Wrles, The feow highwater marks obtained indicate




Photo No. 1. City of Buffalo amphibious vehicles breaking up
ice jams downstream of Cazenovia Street during the spring of
1964,

, l 8 EXHIBIT 1




that the Jun2 1937 storm causad the btighest water levals along
the creek for op:n channel conditions, Demages were estimatad
at the time of the flood to be approximately $10,6N0 along
Cazenovia Crack, These werc primarily agricultural damag?s
and werc largely due to erosion., Theore was little dev:ilopment
in the flood plain at the timec of th2 1937 flood.

b. March 1955

On 1 March 1955, flash floods occurred when b2avy
rain and thundershowers fell on frozen ground during a six-
hour period. ‘verage precipitation over the Cazenovin Creck
drainage area was 2,4 inches, lunoff from this storm pro-
duced the largest discharge of rccord at the Ebenczer gage.
Examples of flooding from this flood arc shown in exhibits
2 and 3,

c. ™March 1956

Precipitation occurrcd over westzrn Mew York state on
5 llarch from a low prassura systcm ovir the areo and than on
6 March heavy rainfall occurrcd during thunderstorm sctivity.
This precipitation wrs sugmentad by melting snow and runoff
was intensified by frozen ground. Trecipitation averaged
2.1 inches over the Cazenovia Creck basin and produced nearly
the some dischargc at Ebenezer as the March 1955 flood.

d. January 1959

On 21 January 1959, »~ major storm systcm from the
south central states brought heavy rainfall ovar Jestern
Yew York. The precipitation was augmentad by snowmelt
from a hecavy snow cover and the runoff was increasaed by
frozen ground., Flood conditions werce further aggravated
when the thick ice cover on the stream broke up during the
rising water ond causzd numerous icz jams. “lthough the
1059 discharge was less, ice joms at some locations created
flood levels higher than thosea of 1955 or 195€. osamagz from
the 1959 flood in the city of Buffalo, including 440 residential,
20 commercial, and € public units was $373,800. This damege
resulted from an ice jam upstream of Cozenovic Strect which
caused flood watcrs and ic2 cokes to flow over the strect
soutbh of the creck, inundating 35 acres of a residential
area, Damages from a racurrenc> of the 1959 flood in the town
of West Seneca would be $25,900 which includes 130 residential,
2 commercial, and 7 public units., The profile of the January
1959 flood is shown on plate 4. Exhibits 4 ~nd 5 show cxamplces
of damrges from the January 195¢ flood.




2. January 1962

Pamage resulting from the January 1962 flood throughout
the study areca would have becen $210,000, based on January 1959
conditions and January 1966 price lcvols, but, bacause of the
construction of levees shown on platc ?, since the Jonucry 1959
flood, rccurrnce of th: January 1962 stage would now causc
no damage below Cazenovia sStreet and only $13,000 in the ro-
moining flood areas. lthougt the discharge that causcd the
flood can be expected to occur on the sverags of slightly less
than oncc ¢ ycar, ice jams in the vicinity of Crzenovia Street,
Ridge load and Union Road developed Figher stages than other
past floods. Exsmplcs of post flood conditions from the 1967
flood arc shown on exhibits 6 and 7.

f. February 1965

Because damag:s from this flood were minor, csti—otes
of damages are not shown, but cxnmplces of flooding are shoun in
cxhibit £,

19. TVISTIYG 7D "UTHO"IZED FLOOD COMTROL *MD RELATED DROJTCTS

Th2 Cayuga, 3uffalo and Cozenovic Crnck watcrshed was
studizd in reg~rd to flood control by the Buffalo Nistrict,
Corps of Zngincers in a Survey P2oport which was submitted to
Congress on 23 July 1941, This renort rocommended a flood con-
trol projcct on Cayuge Crech in the villogs of Loancaster but
found that flood protection clscwhere in the watershed was not
justificd. . revicw of tho prior survey reoport was submittad
to Congrcss by the Corps of Tngincers on 7 “'ovembar 1049,
"1though thce report considered improvezments for flood control
along the lowzr reaches of all thrac crocks, thrro was no
forsible local protection projact. ‘nother rcovicw of the
previous reports for flood control and alliod purposcs is
under preparation,

20. On Ceszecnovin Crzek improvoments considcred consist of
localizzd projzcts at mojor damage orecs in the ctudy arca.

If any improvoment projoct is racommendod from the study under
preparation, thc flood limits and profilzs in this ruport can
V be modified ~fter complction of ony project, 'owever, flood
plain nlanning should bc bas:d or. zxisting conditions, until
the completion, if »ny, of » flood control project.

21, In 1944 Congrcss authorized a program of farm-land treat-
ment, and retir~ment and reforestoation of submarginel 1and for
tk2 Duffalo Rivar watershed, including Cazenovia, Buffalo and
Cayuga Cr2eks, Th2 program was sterted in 1946 as 2 joint
aroj:ct of thz Soil Conscrvation Scrvice of the Departmont

of 'griculturc and appropriat. <tatec and loccl agencias. The
nrogrem wos dosignad to treat farml ond to roduc: runoff and
erosion ~nd to stabilizc strecam banks to provent their
erosion. The principal land tre~tmcnt methods have been

19




T/BL® 1. - Comperative dnta for floods of record

: Elecation @ :Estim~ted drmage for flood rccurren
tand stage at ¢ Pea : 1% pric- leve!s and conditions
tfbener~:+ gage:discherge :V.:. of :Vie. of :
: U.S.C.G.S. : at :City of :Orchord :Union @
Flood :  dotum (1) :Eben2zerCr5:Buffaio .7k, Rd., : R, :Total
Jlar 1942 ¢ 619.41 (2):11,200 (2) :$ 0 :$ 6,000:3105,000:3111,CC
: 15.11 : : : : :
Mer 1955 @ 670,12 (2):13,500 (2) : 0 : 42,000: 105,000: 147,0C
: 15.22 : : : : :
Mar 1956 : 618,95 113,000 : 0 : 642,000: 42,000: ¢84,0C
: 14,65 : : : : :
Jan 1959 : 618,76 :12,600 : 373,800 : 17,100: &8,000: 459,70
: 14,46 . . : : :
Jan 1962 : 6%3.?8 (2): 5,400 (2) : 0 : 3,002: 10,000: 13,00

(1) Gage installed in Junc 1529,

(2) Stege-discharge relationship affaocted by ice.




Photo No. 2. High water of March 1955 at the
Cazenovia Street bridge, mile 1.2.
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Photo No., 3. Looking upstream toward West Seneca
High School on Seneca Street near mile 3.7 during the
March 1955 flood. Cazenovia Creek is adjacent to
Seneca Street in this photo.
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Photo No. 4. The flood of March 1955 surrounding a
home on Seneca Street, near mile 4.0.

Photo No. 5. Looking from the right to left bank at 2

the gage house, during the March 1955 flood. The 4§
gage house is located just upstream of Ridge Road at i
mile 4.1, !

13 EXHIBIT 3




-

Photo No. 6. The January 1959 {lood damage of trecs
by floating ice of Meriden Street, mile L.l, in the
city of Buffalo. Note ice cakes lodged behind lamp
post.

Photo No. 7. Ice jam after the January 1959 flood
in the concrete lined section of Cazenovia Crcek at
mile 1.2 in the city of Buffalo. Ice jam extended
to Buffalo Harbor.

14 EXHIBIT &




Photo No. 8, Ice deposits from the January 1959
flood in the vicinity of Creckward Drive near mile
5.8.

Photo No. 9. Same location as photo No. 8. Note
grounded ice cakes and Mill Road bridge in background.

EXHIBIT 5




Photo No. 10. Ice jam from the January 1962 {lood
just downstream of Cazenovia Street in the city of
Buffalo.

Photo No. 11. View of ice and debris deposited by
the January 1962 flood along Fairfax Drive in West
Seneca, Creck is at right of large trees.

EXHIBIT 6




Photo No. 12, Damage from the January 1962 flood
along Fairfax Drive in West Seneca, at mile 2.5.
Note cave in of basement wall.

Photo No. 13. Same location as photo No. 12.

EXHIBIT 7




Photo No. 14. Looking downstream between Cazenovia
Creek and West Willowdale Drive during the January
1965 flood. Arca is ncar mile 5.4.

Photo No. 15. Flood of January 1965 on Mill Road
at mile 6.1.

18 EXHIBIT 8

al

v

ooy PR O Py =




—p—r—— e

farm ponds, trce planting, planting of ritardation crops

and strip cropping. The major conscrvetion mensures applied

on the streams have becen streambank protzction, channcl improve-
ment, leveces #nd water control structures. The general locations
of the bank stabilization arcas in the study areca are shown on
platas 2 and 3, Picturcs of bank stabilization mcthods are

shown in axhibits 9-10, - 'though the Cazenovia Creek flood
prevention project was officially t:rminated on 31 Decembor 1963,
these conscrvation practices are continuing to be carried out

by approximatcly 1,180 land owners in the total watershad of the
threz crecks., From 1960 through 1CG5 the city of Buffalo
sponsorad a serics of projectsin thz vicinity of Cazenovie

Park that consisted of leve:s and chonnzl 2xcavetion. The lavees
in the city projects parallzl the 1:ft boank through most of
Cazenovia Fark ond Goli Coursz, and protect the rasidential

ar=2a along Buyer Street on the right bank. The excavation
consists of a channel cut in the rock channcl bottom in tha
vicinity of Cozenovia Street. The chennel is cpproximately

70 feet wide and from 2.8 fzet to ¢ foet deep. In addition a
smaller channel is cut in the 70-foot wide channzl mentionad
abov2 to concaentrate the lovw flows in a narrow channcl and reduce
the amount of ice formed., This smellcr chennel is approximately
15 fzet wide and 4 feet deen. Fot! chonnel excavetions extend
approximately 500 feeot upstream and dewnstrcem of the Cazznovia
Street bridge. Cthoer local improviments consist of vertical
concr2te walls in the vicinity of Cazenovia Strect and » lavee
and stabilization of embankments downstrcam of Union Road,
Exhibits 9-11 show some of the varicus local improvements,

27, EXISTIUG "EGULATIONS

“lthough thc flood plain of Cazenovir Creck within the city
of Buffsrlo is now cither fully devclopz2d or being usaed o5 a
recreational park, including a golf coursc, zoning rcgulations
would bc beneficial for rostricting any redcvelopment of the
area. The park arca ond go'f course rre excellent exomples of
good flood plain decvelonment and arec shown in protos 22 »nd 23,
of exhibit 1?, Other good flood plain developments are shown
in exhibit 13,

213, lthough zoning regulotions have bacon in ceffect in the town
of ‘lest Scneca for a numbor of vears, there arc no specific
provisions whichk rcgulat> the usc of land with rospect to

flood risk, Th2 Genarel Provisions of the Zoning Ordincnce of
West Sen=ca do indicate that the gencral goals of the ordinance
include: "to secur2 safety from firz, flood, panic and otber
dangers.” Tho Stage of New York cnabling statutes which permit
zoning, specify in the Town Law, 3ection 263, that ‘such regulations
shall b2 made in accordance witk comprehensive plen and designed
to l2ssen congestion in the strecets, to sz:curce safety from fire,
floods, panic nnd other dongers; to promotc heelth and general
welfare....” .\lso Section 277 concorning planning boards and
official maps, states thot "land shown on such plats shell be of
such character that it can be used scfely for building purposes
without danger to health or poril from fire, flood or other
menace,




Photo No. 16. Looking downstream at the Cazenovia
Park Golf Course on the left bank of Cazenovia Creek.

Photo No. 17. Looking downstream at levee on the
right bank of Cazenovia Creek near mile 5.3. Levee
was constructed by contractor before developing
residential subdivision as required by the Town of
West Seneca.

20 EXHIBIT 9




Photo No. 18. Looking downstream from Union Road
bridge at concrete-in-bag riprap on right bank at
mile 5.5. Riprap was done as part of the development
of the Southgate Plaza.

Photo No., 19. Looking downstream on right bank of
Cazenovia Creek, upstream of Mill Road mile 6.2 in
West Seneca. Bank stability done by Soil Conser-
vation Service.

21 EXHIBIT 10
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Photo No. 20. View during deepening of
Cazenovia Street by the City of Buffalo

channel at
in 1964.

Photo No. 21. Looking upstream from Cazenovia Street

at improved channel project by the City
at mile 1.2.
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[3%]

of Buffalo,
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Photo No. 22. View of Cazenovia Golf Course which is

in the Cazenovia flood plain in the city of Buffalo
near mile 1.9.
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Photo No., 23. View of Cazenovia Park in the Cazenovia

flood plain in the city of Buffalo, near mile 1.3.

EXHIBIT 12
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Photo No. 24. View oif Cazunovia Park and rrotoctive
levee, mile 1.6, downstream »U Green Road in tne city
of Buffalo. An opening in this levee not shown in
this picture, allows 1lond waturs to pong in the park
area.

Photo No. 25. Drive-in theater in the town ot West
Seneca. This area is subject to flooding but has
relatively minor damage and is ncar mile 3.4,

RS EXHIBIT 13




24, The 1965 Legislature of 'ew York sState passed amendments

adding Part IIIA, Usc and Protection of “rters, to ’rticle 5

of conservation law, Part IIIA stcotes, in part, that no parson

or public corporation shall change, modifyv or disturb the

course, c"anncl or bed of any strcam or shall crect, recon-

struct or rcpair any dam or impoundment structure without a 3
permit from the Water Resources Commission. The amcndments

became offective on 1 Jrnuary 1966, Tha full text of tke Jct

can be found in Chapter 955, Sections 429a-g, of the laws of

Yew York Staote - 1965,

PRECIPITATIGH! AMD FLCODS
25. GEMER/L

Flooding along Cazenoviz Creck is most often caused by
thawing temperatures and by roinfesll on snow covered or
partially frozen ground. ~looding occurs most often in the
late winter or early spring., Creek stages arc usually affectod
by i¢ct jems in th2 vicinity of Cazenovia Str:zet, Orchard Park
Road and Union Road. 3South ‘Jales at mery Parl is the only
station locsted withir the Cazenovie Creek basin, In addition,
the Y. S. Weathor Bureau records precipitation, temperature
and othter data at several stations locetad ncar the basin,
Several of these near-by stations wer:z used to develop thre
climatological dat~ for the basin which arc summarized in the
following peragrrph., The stations uszd ore locatced on plate
*1 of the appendix. iore dctailad dota on stations and
recoris arc shown in the teckaical cppendix, paragraphs "2-)95
and table 4l.

26, CLINATOLCGY

The average annual precinitation for the stotions is 26.92
inches for pcriods of record avernging 132 ycars. Th: monthly
averagcs vary from a mininur of 2,57 inches in Tcbruary to ¢
maximum of 3,33 inckes for . 2y, ‘nnuzl procipitotion is
reletively well distributced and about onc-third occurs during
the first four months whan flools normally dov:lop. Th:
avereee snowf-11 ~t the stotions recording those data is 82,3
inches. The aver-ge tempceratur.s for the basin bascd on arca
stations 1s 46.9 deprees Fohrenhoit. Januory is the coldest
month with an average tempor-ture of 74,2 deares and July is
the warnmest witbh an average of 69.7 deprocs,

27. S5TNL:M FLOW ECORDS

A water stage recording gag? is oporated by the Muated tetes
Geologicrl ‘urvey =t » site upstreem of Ridg- Ro~d in the town
of est lencen., This site was established in Junc 1940 and
2cerds the stages rosulting from the runoff from 134 square
milecs of watershed upsti.am of that point, The dischora:
vatlunr cay frie this sits dge w1t Aefin d by curront m-tor
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measurements to a discharge of 7,700 and is shown on plat: 6
of tke techbnical appendix. Thz stege-discharge roletionship at
the site has often been affected by ice jams which sometimes
make it difficult to determine the discharge during a
particuler flood. The csteblisted reting curve is based on
open channel conditions at the gage site,

28, TLOOD FREQUENCIES

Floods are rondom occurronces depondent on a combinction
of nrtural climatological foctors ond channel conditions and
thore is no method of accurrtsly predicting the time of
occurrznc> or magnitude of any futurc flood cvent, “owcver,
an onalysis of prst flood events con givz an indication of
the probability of occurrcnce of a givon stage or discharge.

29, In conncction with flood dameoges and flood control planning,
it is customary to estimate th- fraquency (or probability)
witk which specific flood stages or discharges may be equaled
or exceccded rather than the frecquency of an oxact valuc of
stage or discharge. Juch estimates orc properly designated

as "oxcecedence frequency® but in practic2 are usually rcferred
to simply as frcquency. 1t should b2 borne in mind that &
so-called 50-ycar discharge does not imply o 50-y_ar interval
between discharges of that mergnitude, ‘'hat is mcant is thot
in » lon~ period of, say, 507 v:~rs, this Jischargc would
probably be equalad or excocird about 11 times, or on tho
cverrge of once in 597 yeers. In othor words, cach yoar

there is A two percont ct-nce thrt o dischorge or stage of

at lecast that magnitude will occur,

37,  “long Cazenovia Creck, cr. .k stages ary 1 opulerly affoctad
by ice *-ms. For this rcason, # rothor minor dischrorge con
rosult in A major flood so that » strge-froguoncy r o lationskin
for thte same sorizs of ovonts, Froquency curves for boath
strges and discharges have behon Aovolape for the pepr site ot
idge oad and two roforronet oeints locotod at: the upstream
side of Cazcnovin sStroet and the upstr »m side of o reherd

F~rk oad. Tk locations of th.sc pointe ~ro shown on

nlates 2 and 3, 3 crus. the Artinig ~rcas ot the thr - nointe

Aarc. so n.oarly  quol, th iscrarco-frosueney curve tor to

gag> sit: coan he consider o ~dean t. for the rof renc mainte

At the Toz mavia sty .t brides ond to0 Urcheare doork oo Beqdp

odiscussion nf the methads uged te develop th o v queney
curv.s is prosonted in the app.ndi. from paragr-oh 14 through
S19, The curves arc shown en pl-t 4




31. .ischarge-froquenci-s aco offoeted by incr.asnd upstroam
development, odditional storm scvire, chang:s in agricultural
practiccs, ctc. Stage-frequencics are affocted by ice jnms,
bridpcs, chenncl encroachments, and othéer natural or unnaturcol
restrictions, Jdince the froquency dete developed for this
report -~ro based on a rclativzly moderate period of record,
relationships shown should b> r:viszd periodically as morz
stage and discharge dats become availablz, It is cstimated
that the coffcct of futurc cdovelopment will produce an inereasc
of less than two porcent in the 10N-yoar discharge by 1280.
Theorctical floods have becn devcocloped in table 2 to show

the stages or cl :vations and discheross whichk would result

at th2 roference points nnd the existirg gan. sit: from

floods of s2vernl frequencics. In octunl floods cn Cazenoviea
Creck, a stage having a particulsr froquoncy will, in most
ceses, not rasult from the discharge of the same frocqueoncy

but will rosult from some lesscr dischorze complicoted by

ice jams,

32, YTED FO” CONTIMUING OBSERVATICH

The floo” profil.s and discharge froquency relotionships
prascented in this r-port heve bien bosad both on nast flood
occurronces and on acceptad hydraulic docesign end hydrology
t2ctniquos,  “thil: the reosults ar2 considered adequate with
resnact to th: gencra! flood probl »ns #nd conclusions, it
should he zmphkrsiz.od that futur~ I te may indicato the nced
for furthcr study in some loc~liz ' nrenrs., It is suggested
tlat local intor:sts continue to grt™:xr information on high
wet r stages, narticul.rly in the dovelopes roaches in tha2
vicinity of !'mion load, It -=ould b: us~ful to krve a stoff
ange locatod on the upstronn side of the Union Qond brides
to obtcin poak stages during ~nv future bighwotor occurrinces,
Compnrrative stages ot cxistina Vigh voter marks would also
be helpful in future studics ~nd planning. The Corns of
Inginccrs will ~2lso continue te anclvac ony ncw dota ns thoy
arc obtain.d,

33, FLCOD 1 ACFILES 0D EYTiL S L ITE 08 FLeenTiG

-1
~

S.cruse of the ff.cts of ie 1 oa, the maximum rocerded
stagrs olong ~-zenovin Cro ot did not 211 ecccur from th: some .
flond cccurrine. . Th greoatest omount of d-ta throushtout the !

stucdy ~roa whs aveilable on the flee? in Tinuary 1259, Tho ;
limit of flooding os it is osti~cto’ te ' ~v occurr:? is {
shown on nl t. . ? :nd 3. Thc vw-tor surfoc. nrofile for the ?
January 195% fload is piven on plot. /4, D2 -cousc this flood z
has ~ rol-tively froqu.nt c"»nc> of necurrinec., tho costimat:-d ;
floo! limits and proafil.« for = floo. of 1MM-yoar froquency ore !
also shoun on nlat. Cond 3, T messible the aroe affected

by t'e stand r!' aror ct flood is ~l.n eivin to show tho extaont P
of th flon’ ol-dn ares th o aenld S0 sffectz? by oA very H
inflroquent - rm o thet oon o ooy ot o seecur,  The standerd 3
proy et flayt o #% flec? cpacue ! hy the o<t shvere flood s
Ar-tyeine reiaf 1Dttt e eom {0 r 0 v asonabhly choracteristic

A v opte N g, T oot v of ot tondard projoct flood

Y




At tF> gego sit> in 'zst encea for Cezcnovia Creoek wrs comput
to be 77,000 cfs. The floot limite ~nd profils of the standnrc
projcct flood ore not shown, rz a flood of this mognitude in

the Crzenovio basin would snill ovar th: low divides into
~djecent basins in the lower portion of t™2 watcrshed,

Y. The limits of flooding and floo? profiles furnichod rre
to provide tha locnl governments with a basis for flood plain
rrgulstion. The areas flooded by tho January 195¢ flood are
those normclly affocted by flonding., The arees inundated by
tkte 1N0-yecr flood shows the additionzl 2ffect of o less
Erzquont £lood. It must be vnderstood, however, that the
limits of flooding as shown orc only approximate. Basemcnt
flooding from flooded sanitery scwoer manholes may extend for
a considerable distance bryond th:> limit of surf-ce flooding.
n oxample of building prot2ctive man:oles above nown flood
stages is shown in exhibit 14, Itorm scwer design should
include the ~ffoct of bigh trilucter caused by flooding
conditions, Uhcnover possible, storm wotor from high zround
should b2 cnrried in » scpar-t: system from the storm watcr
of the floo? plein. This provents ~17itional woter from
sffecting tha low arzas ot time2s whan th: storm s:wers ¢re
offected by bigh terilwater. The 1:wotions from th: profilcs
on plete 4 must be trronsleted to the cctual ground if an
individurl wishes to detecrmine the depth of inundation at

any given property, This can b2 don2 by using standerd
survey methods and onc of tha ncarby banch marks or high
water marks dzscribed in th2 appendi::,

35. ° tabuletion of clovations and dischkarces which are
estimoted would result at the reference points from floods

of sevzcral froquencics is given in tabl: 2. Coamprrativa
stoezs from past floods are oleso pivin. Floord el-veotions

for tro Jonuery 1259 an?! 10%-yoar floods arc shorm in ~xlibits
15 ~nd 15,
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Photo No. 26. A built up manholc in the flood plain
ncar Ridge Road. Manhole has becen raised to prevent
lood waters from ecntering sewer system.

Photo No. 27. Same concept as photo No. 20, with
two build-up manholes in the background. The shoal
arca in the foreground is in the left openine i the
Ridue Road bridue on the downstrceam side.

3 CXHIBIT 1a
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Photo No. 28. Area in the flood plain along
Willowdale Drive, showing the January 1959 and 100-
vear fleod elevations. Recurrence of the January
1959 flood would be about 2.7' dcep at this point.
The 100-year flood is 2.0' higher.

A
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Photo No. 29. Area in the [lood plain along West
Willowdale Drive showing the February 1965, Januarv
1959 and TuGi-year flood clevations. Recurrence of
the January 1959 flond would be about 3.5' decp at
this point.  The 100-year {lood is 2.0 higher

31
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Photo No. 30. Same location as photo No. 28, only
with the Southgate Plaza in the background.

‘*f!“zr:f

Photo No. 31. The January 1959 and 100-year tlood
clevations shown on the sign post in the Southgate
Plaza. Recurrence of the January 1959 flood would
be about 1.0' deep at this point. The 100-yecar is
2.0" higher.

32 LXHLRIT 16




36.  VIGH W T7 U MMKS

S tabulstion of the high water marks cbtained through-
out the study area for the Janucry 1959, and othor verious flocds
ar> given in tabla '8 of the appendix. Thuse csteblisbed
highwater merks will be useful to plenners, engincars, con-
tractors cnd othars concerned with flood clcvations along thz
Cazenovia Crcek, ‘pproximate locations of the high water marks
arz shown on plates 2 and 3, Profiles of future floods can
easlily b2 added to plat2 4 by obsarvation of peak levzls during
floods at the some locetions cs the high woter marks alrzady
astablished. The new flood elevations cen bz dotcrminad by
simply measuring up or down, as the case may be, from the
known high water marl 2lovation,

GUINDE LINZIS FO? THI USE COF T''% FLOOD TLAIM
AND FOR REDUCING FUTURE ~FLOOD D i'GZS

37. GEYERAL

The total damages along Cazennvia Crock have beon ex-
tensive becruse of the concentrated developmant an” the
reletively frequent flooding, The “nzenovia Crecl watershed
has an abundance of nvailable vacant land ot the prcsent
time but is in the lin2 of population movement from metro-
politen Buffrlo to tho south and ca=t., In snite of thao
history of past flood damagc, thz flood ploin will probably
remrin attrrctive for rosidentinl and commercial development.
Sormz2 control on zithor th2 davelopment or th: creck will b
nocessary to preovent 2 lerge increasc in flood demages as
futurz dovelonment incre-sos,

38. Flood damages can be prevented or roduced by two basic
approachcs. Damages to existing developmont can be raduced

by flood control. B3rosdly spoeking, it consists of coxcrcising
control over the stream in time of flood. Dams cnd reszrvoirs
can be used to storc water to be released cofter the threat of
flooding has passced. Chonncl improvements can be uscd to
rzmove constructions and improve flow characteristics so that
future flood stages nre rcduccd. Leveces, dikes and flood walls
cen b2 constructad to confin: the creck to a definit: course
at stages vhich may be well above tha adjacent flood plain.
These metheds oro generslly very ccestly and therefore arc

used in arcas wherce floods rrc frequent and damoges to exist-
ing devclopment are heavy, Estimatced average snnual benafits
from ¢ considerzd flood control proijzct must be at least

cqual to the ~stimatcd average annusl costs of the considered
nroject including intercst, amortization, ond maint~enance.




19, Temages to futurc development crn be prevented by flood
plain management, This consists of cxercising control ovoar
the land lying adjacent to the creek that is subject to flond-
ine, The need for flood plein plenning zlong Cazcnovia Crozk
should bc recognized by locel interosts Before the flood
ploin is complctely developed. The flood plain information
study can provide the data on which flood plain managoment
can be b-scd., Damage to future develonment in the study oreo
can be reduced or eliminoatad, at little or no cost to thz2
taxpover, by thre legislotion of flood plain rogulations which
prcvent devclopments of o typ2 or im =rors which would mele
them subject to damene., At the same time thesc regulations
should onconurasc and promote t!2 maximum cffective use of

the floud plrin arca by devclopments which sustain a minimum
of demoge,

40, Roaulation of the flood pl-in c~n be carrind out most
2ffectively by o combinstion of scveroal of th- ovailable
mothods - cncroachment lincs, zoninz ordinsnccs, subdivision
repulrtion, oand modificotions or additions to cexisting build-
ing codes, These methods will b2 dzscribad in mor: detoail in
thc attrelmcat whick follows tris roport. !'owever, it is not
wvithin tha purposz of this ronort to r2commend the <pocific
techniqu> to be used. lood nlain rcgulations arc the right
and responsibility of loesl covormments and they must decidsz
the most suitabl: and cffzetive mithod for their arza., The
“ri> County Tlanning Borrd las dono coasiderebl: rzsearch into
the prosent and orojected greuth in th: severs! townships of
th2 County in the arcas of land usz, ponulcotion, ccenomy,
transportstion, and recrcation. Botl th: town of ‘lest soneoca
~ad th2 city of Duffalo have plonning bonrds. Usinz the flood
data in this rcport, in conjunction =ith ¢ definit2 planning
progrrm for future land usos, will znedl:z these and other
locel intercsts to normit meximum f£lood ploin usc consistont
with minimum £lood damage risk.

41, FLOOL TL/IN REGULATIONS

Flood plain rcgulation involvas tliz :stablishmont of
legal tools with whick to control the oxtent and typc of
futurc develooment which will be ~llowad to toke pleoee
within the flood plain. The regulatory controls bave the
broad purnoscs of (1) protiucting cxisting dovalopmant in
the fleond ploin from additioncl Adam-ec by the control of
activitics whick would incrzase existing flood stages ond
frequencices and (2) controlling futurc development in orcas
vhere potenti-l flood hnzards sre known to 2xist. Tor thase
controls to b. 2ffectivc, it is mecessary that there be public
understanding of thz general nroblom, deprce of risk ~nd tho
aveileble altornative sctions,  ‘lithout such pubhlic under-
standine, rcpulntory contrels may b ignorod or clollongaed
in th2 courts. lInrzelistic ordincncos ~rc sometimes cest
aside bocaus2 no clorr distinction hrs bo:n mrde betwoen the

ahonte ik sud WOURRIIPRE-Asss 2 M 2 = v SR




rigtt to us® one's property at lis own discretion, and the
obligation of each individucl to act in nccord-nce with the
general public safety. Thz regul~tions must also be specific:
enoug! that criterirs, such ns minimum first floor clevations,
type of construction or 2ncroachment limits arc known for the
area in question. Finally, it should bc 2mphasized tha:t any
flood plain regulations can only b2 as effective as their
enforcement.

42, There are basically two main objectives of regulation.
Thz first is to assurc and guarsntece the retention of an
adequate floodwry for the river - - - floodway being defined
as that area requirad to pass = flood of a specific sizec
without unduly raising upstrerm water surface clevations, The
areas lying on either side of the floodway, 2and which may bee.
come inundated by this spoeific flool, sre commonly called
restrictive zones, /lthough the restrictive zones may ex-
perizancc flooding, thcir areas ore not neccssary to carry

the discharge of the selected flood, but rather serve as
storage or backwater arcas of low vclocity. After the loceal
agencics concerned have selectoed che magnitude or frequency of
the flood which will bc used us & brssis for control legislatior,
the Corps of Enginecers con provide th> nccessary technical
assistance required to compare the effacts of various widths
of floodway on the profile of the selected flood.

43, Ther> are several natural and man made sections along
. Cazenovia Crzek which have an cffect on water surface eleva-
. tions during high discharge periods. Consideration should be
given to modifying the condition whencver possible, removing
the restrictive structure when it bas outlined its usefulness
or replacing it witr a less rcstricting structure, when replace-
ment beceines uneecssary., emoval of channel obstructions
is very important and should bc donc annuaslly by local
agencies, The location of several shoals that have an
cffect on high discharges and ice joms are shown in exhibits
17-19,

44, Comparative openings of the bridges over Cazenovia Creck
within the study arcs are given in table 5 of the appaendix.

The profilz for the 1959 flood shown on plate 4, indicates

that there may be constrictions at scvoral bridge crossings.
Pictures of some of the bridges are also shown on exhibits 17-19,

' 45, /1.t the present time there is a sever crossing at Orchard
Park Road which extends above the natural chonnel bottom
approximately 3 feet., Shoal arcas have formed at the upstrcam
end of th2 pool and ifce floes and debris are easily grounded,
A plecturc of this crossing is shown in photo number 35.




Photo No. 32. The Lehigh Valley Railroad bridge and
N.Y.S. Thruway bridge at mile 2.4, Note the shoal
area and that the bridge piers are staggered. Both
conditions restrict the flow of the creek and collect
debris and ice.

Photo No. 33. View of twin railroad bridges at mile
3.3. Note the partial blockage of the right opening
by a shoal,

36 EXHIBIT 17
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Photo No. 34. View of N.Y.S. Thruway bridge at mile
2.4, Note the large shoal area that has blocked much
of the bridge approach.

Photo No. 35. Looking upstrcam under the Orchard Park
Road bridge at mile 2.6, Notc the damming cf{fect of a

scwer line that has been laid on the channel bottom and
covered with concrete.

EXHIBIT 18
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Photo No, 36, Lookinu upstroarm at Rideo Road sridog

at mile 4.1, Note the shaal arca that has build o

blockine alvost the entire rieht soan.,

Photo No. 37, Lookine downstream at Mill Road bridec
at mile b.l, A Taree sheal arca has built up here
blocking almost the entire width or the bridec opening.

N EXHIRIT 19
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46, T'er® re rome chrupt honde in L2 novia (rcocb, sovernl
of uvhich probeohly contribut . ton fc: v mo and Tish yater <tages
in the arca. These hends ar: <™oun on pletes 2 ond 3. (nc

of tlc worst bends is located -t amil. 3,0 just unstrean of the
2w Vork Central 7 ilrocd brida~. 7"is bonl has bien producd
by nsturc and rcduction of t' 2 bond wvould not be difficult,
due to th2 v-cant land av~il-blo,  oucver, ~ny man made

modifications of tlr2 flood plrin, which tund to increase
the sharmness of these bonds or reostrict the chonnel, shoul!’
be avoided,

47, Thvc s:cond obilctive of roguletinn is to oncourage

sound ! nd use within these restrictiv. znnas, consistant

with the flood hazord ond t'e community land use ncads., The
flood profil.s on plat: ¢ cre the ey or [ounlation for tlis
aspect of reguletion, For :xamnle, if locnl planncers recide
that future r-sidenticl develonmont should be protcctoed from
flood elovations -~ given number ot fez2t bigher then the
January 105¢ flood, flood ploin roguletions stould be rofecenced
to that profil.., Tuildine cores, subdivision requlntions or
zoning ordinsncces stould snicify the minimum allow~bl: clo-
vetion for first floor, “rsem:at slab, or building site (which-
2ver is selucted). The minimum 2llow~hle elevations should be
given in t2rms of ~ snccifi:d distance above the January 1959
profile ot the neorest point to the construction site - -

the Jonuary 1952 profilz boing dciin 4 by the profile and

hipgh water narks containe? in ttis rermort., Th: Janucry 195€
flood stage ncar Ridge "ocd _hos o freaquancy of about once in
8 years. Thotograph 31 of 2vhibit 10 shows » shopping plazn
vhict for the most part was constructed cftir the Jenuory 105€
flood. . recurrence of the January 195¢ floond would causc
significant damage to this shopping »nlazs., The damage would
b: dur to about one foot of watcr and icz ovir the porking

lot ~nd about six inches of water in somc of the stores.

42,  CEDUCTICT OF FLOOD LOZSES 3Y FLOO) RCCFING

In ~ddition to flood pl-in rogul-tions for futurc
devalopmants th:are are scvar-l mcethode of flood proofing
structur>s which may be h2lpful to thos» persons who arc
slrcady located in the flood plain. Jlood proofing is the
use of structurrl modifications and ~djustments to proporty
for thc purpos: of reducing flood domages. Tt is most often
carried out on aon individucl bosis ond is gencrally not a
part of »~n cnforc:d flood pliin requlrtion program.  Residents
in th2 South Buffalo and Ubencz r arecs mey be particularly
interest2d in this phase of flood demrge roduction since:
some of them have alr:ady suffered drmege severnl times,
description of scvarsl flond »roofine m:othods and on illustra-
tive cxhibit ~r- included in tko senerats ottrochment following
the main roport.
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GLOSSARY OF SULLECTED TERMS

A, HYDROLOGIC TERMS

1. Charnncl = A natural or artificial watercourse of per-
ceptible coxtent, with derfinite bed and banks to confine and
conduct continously or periodically flouing water,

2. Crest gpage = A gape which lcaves a record of the highest
stage occurring during a particular {loed., The gage usually con-
sists of a hollow pipe anchored vertically in the strcam channcl,
Flood water rising within the pipe lecaves a mark at its highest
clevation by means of crumbled cork or dye floating on the sur-
face of the water vithin the pipe,

3. Discharge mcasuremeont - A method of detcrmining the
total discharge past a given point in a strcam during actual
flow conditions. The method requires the use of a velocity
meter, and an accurate mcasurcment of the cross scctional
arca of the {loving stream, {rem the streoam bottem to the
vater surface. The most reliable rating curves arc obtaincd
by plotting mcasurced dischare. v, obscrved stago at the time
of measurcment over a wide range of flous.

4, Flood - /4 temporary rise in strcam flow cor stage that
results in significant advers. efiects in the vicinity under
study,

5. Fload stuac = A teem cermonly uscd by the U, S, Ucathuer
Bureau and othcers to designate that stapge, on a fixed river gage,
at which overflow cf the natural banks of the stream bcgoins to
causc damage in any portion of the veach for which the gag. is
uscd as an indcex,.

6, TI'lood frequency = A Toans of cxpressing the probability
of flood eccurrence, It is customary to uvstimatc the frequency
with which specific tlood stages or discharges may be cqualed
or cxceeded, rather than the froqueney ol an exact stage or
discharge, Such cstimates are propcvly Jdesignated U xceodence
frcquency' but in practice are usually yelerred to simply as
"frequency’, The frequency of a pavticular stage or discharge
1s usually expresscd as occurring once in a specificd nurber of
ycars; or as a percent - the percentage being numerically equal
to the average number of oceurrcnces in 130 ycars,

7. Flood pecak - The highest valuc of the stage or discharge
attained by ¢ flood;thus pcak stapge or pzak diccharge.

8. Flood of reccord - Any flood for vhich there is rcasonably

rcliable data useful in technical analyses. Often the term is used

to refer to "maximum flood of rer~ord."

9. Flood plain - The relatively flat low lands adjoining a
watercoursc or other body of water subject to over{low thercfrom,




10. Flood protile = The longitudinal profile tracced by
the crest of a flood cvent cipressed in clevation,

11, Gag. - (Sce Recording and Stalf gage).

12, Grecen bclt = A term related to the development and
rctention of strecam frontages and flood plains as '"green Helts,”
Permissive usc of thesce public or private lands for certain agri-
cultural uscs, parks, golf courses, and similar uses would materi-
ally recduce or regulate the damege potential in the frequently
affccted portion of the flood plaein arca,

13. Historical flood ~ A known flood which occurred bclorc
systematic record keeping was begun for the stream or area under
corsideration,

14, Natural floodway ~ The cnanncl of the stream or body of
vater and that portion of the {leood plain that is used to carry
the flow of the flood.

15, udating curve - {Sce Stage-discharce curve).

16. Recording gane - Any gage which records stage heights
continuously so that a pcymanunt record is producced showing the
river stage vs time, The mechanism usually consists of a drum
revolving at concstant spe.d and ao inking pen vhose movements
arc activatced by vhe fluctuating river stage,

17, Recnrrence interval - The averane interval of time,
basod on a otatastical analveis of the past record, vhich can
be expected to c¢lapao betueen floeds equal to or greatcr than
a specifiod stage or discharge, Recurrence interval is gener-
ally expre:scd in vears,

13. Staff ~age - A praduated scale anchorcd permanently
in a vertical position withir a strcam (hanncl, so that the
height of the vater surface can be vrcad duroctly on the scale,

19, Stape-discharp curve - (lating curve) A pgraph showing
the rclation between the gage heizht, uraally plotted as cridinate
and the amount o7 uvoter [loving cexprensced as volume per unit of
time, usually cubic foct per sccond, »lotted as abscissa. A
rating curve is applicable only to the jiven location on the river
for vhich it was developed.

20, Standard proicct flood - The flood produced by the most
severa flood=producing rainfall that is considered reasonably
charactoristic of the drainage basin under study,

21, Thalwes: - The olevation of the decepest part of a stream
channel at any scction. Vhen determined at many scctions along
the length of a stream, it provides a profile of the bottom {rom
mouth to source,
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B. RECULATONY TEIS

1. Building rode = /. collection of regurlations adopted o
a local governing body sctting forth standards for thc cenotruc-
tion oi buildings and other structures for the purposc of pro-

3 tcering the hcalceh, safeoty and gencral welfore ot the public,

2. Designated {loodvay - A chamicl of a stveum and tnat
| portion of thec adjoining tlood plain designated by a r gulatory
agency to provide for reasonable passage of flood flous,

‘ 3. FErcroachkrent lines - Laterel limits or linos along
strcams or other bodies of water, vithin wvhich no structurce or
{111 may be added, 1Their purpose is to prescrve the flood
carrying capacity of the stream or other body of watir and its
{lood plain, and to assurc attairment of tne basic obicctive of
improvement plans that mav be corsidered or proposed. Theirx
locaticn, if along a stroam, shculd be such that the fleocdway
betucen them including the chaunel will handle a designaced
flood flov or condition. Thes  lines arc sct by requlatory
agencics and may be changed by them,

4. Flood plain vepulations - A coneral term applicd to the
full range of codles, ordirmances, and othor regulations relating
to the use of land and constiuction within lood plain limits,
The term cnceuwpassces zeoning ordinances, sub-division rcgulation,
building and housing codes, cncroackuent laus and open area
regulations,

5. Flood proofing - A combination of structural chauges
and adjustments to properties subjcct to {looding primarily
for thc reduction or elimination of flood damagces,

6. Selected reoulatory flood -« The masnitude of flood
cxoresscd either in discharge or frequency of ccecurrence, vhich
is used as the basis for {lood nlain regulations,

7. Subdivision regulations - Regulations and standavds
esiablished by a lucal public authority, gencrally the local
planning agency, with authority from a State cnabling law, for
the subdivision cf land in order to sccure coordinated land
development, including adcquate building sites and land for
vital commuuity scrvis~s and facilities such as strects,

utilitics, schools und parks, g
{

8. Zoning ordinance - An ewdinance adopted by a lecal é
governing body, with authority lrom a State zoning cnabling )
law. which under the policc poucr <ivides an entire local E
covernmental areca into districts and, within cach district, 4

regulates the use of land, the height, bullk, and use of build-
ings or other structures, and the density of population,

c. OTHLR TEIMS

Urban Rcneval - The overall program of public and private
action, growing out ol the ilationzcl Housin~ Act of 1954 as
amended, des.gned to prevent the spread oo blieliv, to rchabili-
tate and conscrve urban arcas that cav bo ccencemically restored,
ard to clear and ved~velop arcas that cannot be saved,
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FLOOD PLAIN INFORMATION
STATE OF NEW YORK

ATTACHMFNT

GENERAL DISCUSSION OF GUIDE LINES FOR FLOOD PLAIN
REGULATIONS AND FLOOD PROOFING PRACTICES

1. GENERAL

Regardless of the location of the flood plain or the
overall plan of development for the area, the available
methods of controlling future flood plain use and of flood
proofing existing structures in the flood plain are
generally the same. The information in this attachment
contains only general suggestions and the details of the
regulatory legislation must be tailored to the plan of
development for the flood plain concerned. The profiles
and flooded area maps contained in the main report provide
the basis for this legislation. Useful advice and assistance
may be also obtained from those localities where ordinances
based on flood plain information studies have already been
adopted.

2. METHODS FOR ESTABLISHING FLOOD PLAIN USE

Several sources of information on the problems and
preparation of flood plain regulation legislation are
included in the bibliographies on Development of Flood
Plain Regulations and Planning References which follow this
attachment. Several methods of regulating development in
flood plains are contained in these references. Some of
the controls for the use of the flood plain are discussed
in the following paragraphs:

a. Floodway and Restrictive Zones

(1) In order to maintain the necessary floodway
for the selected flood, it is essential that encroachment
lines or limits are established. These are two definitely
located lines, one on each side of the river. Between these
lines, no construction or filling should be permitted which
will cause an impedance to flow. Final choice of the
magnitude of the selected regulatory flood, which in turn
will determine the allowable types of development in the
affected areas, is a matter for local decision, since in the
final analysis it is determined by consideration of their
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land usage needs. Since the size of the regulatory flood
will be decided upon by local interests after receipt of this
report, it is not practical to suggest encroachment limits

at this time. However, the Corpes of Engineers will provide
technical assistance upon recnuest to compare the effects of
various widths of floodway on the profile of the flood which
is selected by local authorities as the basis for the regu-
lation of the flood plain.

(2) In addition to establishing floodway limits,
it is imperative that adequate criteria be set up to regulate
vertical and horizontal clear openings and minimum low steel
elevations for bridges crossing the flood plain. RBridge piers
in the stream channel should be avoided if possible. If the
span length requires that piers be used, they should be
streamlined and placed parallel to the flow of water. On
many creeks, alinement of the bridge crossing to provide for
effective passage of ice is also an important consideration
The most economical means of crossing a stream is the use of
earth embankments with a small bridge or culvert. Unfortunately,
this type of structure is the least desirable from a flood
damape point of view. If it is kept at a low elevation, it
is frequently overtopped and then fails to serve its intended
purpose. If the roadway and embankment are kept high, the
structure will act as a dam and increase flood stages upstream
if the waterway openine 1s not adequate. The waterway opening
should not only he sufficient in area but the area must be
available at an elevation which will carry flood flows at a
level which does not cause damage. It is sometimes necessary
to carry the roadway on a series of piers or bents in order
to provide sufficient waterway for flood flows.

(3) Channel bottom profiles should alsc be well
defined. Restrictions shouid be developed for construction
in the channel so that future sewers. utility lines or bridge
pier foundations will not interfere with flood flows. suffer
damage by floods, or cause expensive modifications if channel
improvement is undertaken at a later date. Low dams on the
stream; which provide little or no storage and are no longer
ir use; should be removed 1n order to reduce the water surface
in the immediate area. When a dam is allowed to remain in
place the shoal area which forms at the upstream end of the
pool should be removed periodically and in order that ice
flces and debris are not easily grounded. Sewer crossings
should be made beneath the hottom of the stream in order
to keep the channel free of unnecessary obstructions.




(L) Other factors adversely affecting flood occur-
rences are extensive earth or refuse fills within the flood
plain and sharp bends in the river channel. Moderate filling
within the restrictive zone should have little effect on up-
stream water surface elevations unless it occurs at an already
constricted section. Flood plain regulations may permit a
limited amount of filling in the restrictive zones in order
that proposed structures may be built above the regulatory
elevations. On the other hand extensive filling in these
areas will result in a reduction of valley storage capacity
which may produce hirher peak discharges downstream or cause
increased stages upstream through the loss in discharge
capacity. Floodway limits or encroachment lines should be
established to control filling within the flood plain area
in order that the filling will not cause a serious increase
in water surface elevations during an occurrence of the
selected flood. Sharp bends in the river channel are a
form of restriction to flow. As such, they tend to raise
upstream stages as well as provide potential trouble spotis
for the occurrence of ice jams. Any man-made modifications
to the flood plain, which tend to increase the sharpness of
these bends or restrict the channel; should be avoided. It
is sometimes possible to modify the bend with a local channel
improvement which would reduce water surface elevations and
ice jam occurrences in the immediate area.

b. Zoning - Zoning is a legal tool used by cities,
villages and towns to control and direct the use and develop-
ment of land and property within their jurisdiction., A
listing of localities which have adopted zoning ordinances
which were based on flood plain information studies is given
in the bibliography at the end of this attachment. Correspon-
dence with the local governments concerned may provide useful
information on the enactment and enforcement of effective
ordinances.

(1) Zonine ordinances should be the result of a
comprehensive planning program ru» the entire area with the
purpose of guiding its growth. The State of New York enabling
statute which permits zoning is contained in Section 263 of
the Town Law. If possible, a double zoning technique is
often desirable. In preparing a master land use plan, all
areas should be zoned for their most appropriate use. This
would be the pattern of development that planners and local
officials envision for the locality. Then, because of the
flood problem, flood zone restrictions for the appropriate
area could be superimposed on the regular zoning map and
provisions written into the ordinance specifying the kind
of improvement necessary to have these restrictions removed:
for example, channel improvement or levees to be constructed

c




by the developer, filling to a specified minimum elevation,
prohibition of basement construction, specified flood proofing,
etc.

(2) With respect to the high flood risk areas adja-
cent to the floodway, consideration should be given to retaining
land for open use, such as agriculture, parks and athletic
fields. Care must be taken that, as parks are developed,
structures of higher damage potential are not placed at an
elevation where they will be affected by floods. An illustration
of flood plain zoning is shown on exhibit 1.

¢. Building Codes - Bullding codes can be utilized alone
or in combination with flood plain zoning. Since it is not
always practical to prevent the locatiori of all buildings in
all areas subject to flooding, building codes can be used to
minimize structural and consequential damages resulting from
flood velocities and inundation to those buildings which must
be built within the flood area. Buildins codes can also be
used to reduce damage from floods greater than the flood
selected for flood plain reference. Some of the methods
adaptable for inclusion in building codes are:

(1) Prevent flotation of buildings from their
foundations by specifying anchorage.

(2) Establish basement elevations or minimum first
floor elevations consistent with past flood occurrences or
the selected flood.

(3) Prohibit basements in those areas subject to
very shallow, infrequent flooding where moderate filling and
slab construction would prevent virtually all damage.

(L) Require reinforcement to withstand water pres-
sure or high velocity flow and prohibit the use of materials
which deteriorate rapidly in water.

(5) Prohibit equipment that might be hazardous to
life if submerged. This includes chemical storage, boilers
or electrical equipment.

de. Subdivision Regulations - Subdivision regulations can
often serve as a supplement to zoning. Regulations may specify
the lot size, elevation of land, degree of freedor from flood-
ing, size of floodways and other points pertinent to the
welfare of the community. Areas which may be attractive far
subdivision development during dry weather may be subject
to inundation during high flows. The flooded area maps in
the main report will enable local governments to become aware




of possible trouble areas before subdivision permits are
issued.

e. Other Controls - The following approaches to flood
plain regulation may be adaptable to special situations or
may serve as supplemental measures to an overall repulation
program.

(1) Building financing. Very little building is
carried on without financing. Government and private
financing institutions can control development of the flood
plain by denying mortgage guarantees or funds to subdivision
or individual builders who wish to build in the flood plain
area.

(2) Public purchase. Outright public land purchase
of the flood plain is another method of preventing flood plain
development, This method is most effective when made part of
a recreation or park plan for the area.

(3) Flood insurance., Flood insurance at the present
time is practically nonexistent. However, its use in the future
with rates- accurately indicating flood potential, could serve
as a substantial aid in regulatine flood plain development.

(L) Warning signs. An inexpensive method which may
be used to discourase development is the erection of flood
warning siens in the flood plain area or the prominent posting
of previous high water levels. These signs carry no enforce- q
ment but simply serve to inform prospective buyers that a flood :
hazard exists. Several signs or stape boards erected on public .
property at several locations within the town showing the levels
of a past flood and the 100-year flood would provide a con=-
venient reference and keep residents aware of the flood
possibilities.

3. REDUCTION OF FLOOD LOSSES BY FLOOD PROOFING

Those who are already residing in the flood plain and
are subject to flood damage may be particularly interested
in the methods of flood procfing the affected structures in
order to reduce the possible damage. A recommended reference
is "Flood Proofine: An Element in a Flood Damape Reduction
Program", by John R. Shaeffer. Some of the possible flood
proofing measures are listed below. The first three methods
are particularly applicable to residences or businesses which
normally suffer only basement flooding. In the underdeveloped
areas, some of the methods may be incorporated into building
codes, zoning or subdivision regulations in order that struc=-
tures permitted in the restrictive zones can be better

e




protected for floods rreater than the selected reference flood,
Exhibit 2 illustrates some of these flood proofins methods.

a. JSeepage Control - This method involves the use of
asphalt or quick set hydraulic compounds to seal walls which
are subjected to water pressure. This approach is often com-
plemented with sump pits and pumping.

b, Prevention of Sewer Backup - In many areas, not subject
to direct overflow, considerable damape occurs from backup of
sanitary or combined sewers that are overloaded by high storm
water run.ff, flooded manholes or high tailwater at the sewer
outlets. Various types of automatic and manually operated
valves and checks can be installed on house sewers as well as
on lateral and trunk sewers to prevent flooding from sewer
backup. In the absence of these measures a section of pipe
screwed in place over basement drains is a cheap, effective
means of coping with this problem. It allows water to rise
up in the pipe but prevents overflow up to the limit of the
length of pipe. It is recommended that, whenever possible,
the storm and sanitary sewers be separate systems to prevent
backup through a combined system into residences from overlcaded
storm sewerse.

c. Permanent Closure - In a relatively watertirht struc-
ture, unnecessary openings may be permanently sealed. If the
passage of lipht is desirable, glass brick or other translucent
material having adequate structural strength, should be con-
sidered..

d. Protected Openings « Sandbagging of doorways and
other necessary openings in structures has been used as a
temporary emergency protection for many years. Removable
bulkheads or flood gates are often a more efficient means
of accomplishing the same purpose. These devices can .e
bolted against a frame containing a neoprene gasket which
provides a watertight seal.

e. Protective Coverings - The rapid development of
new types of plastics with various specific properties should
be considered in connection with sealing and protecting
machines and mechanical equipment from silt and rust damage,

f. Fire Protection - The possibility of fire from
electrical short circuiting is a potential hazard durine
flooding. Power shut-off on a large scale is generally not
practical because it usually would affect areas outside the
flooded zone. Attention to fuse protection for individual
structures could reduce the possibility of fire when power
is not disrupted.
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g. Elevation - The regulation of the minimum elevation
above which future structures must be built has been discussed
previously in connection with zoning and subdivision regulations.
However, for existing structures in flood risk areas, provisions
can be made for raising machinery, furniture or other valuable
equipment above flood level., Some property owners have protected
household furnishings during past floods by carrying them to
higher floors. Heating plants can be permanently suspended
from the cellar ceiling, It is possible to raise the first
floor of a structure several feet in order to stay above normal
flood levels. The basement would still be subject to damage,
however, unless it could be protected by other flood proofing
methods.

h. Watertipght Covers = Storage tanks with conterts which
are damageable by flood waters should be protected by gaskets
and watertight caps. Watertirht covers should also be installed
on manholes in the flooded areas. This can rrevent basement
damage from overcharged sewers or pumpinpg stations by the
relatively frequent floods although property ir. the {looded
area would still be subject to damage from greater f{loods,

i. Structural Design - Sometimes siecilic features can
be incorporated into the design or orientation »f a new struc-
ture sc that potential damages are minimized. Toncrete pilinss
have sometimes been beautifully integrateqd into the architectural
desipgn of a structure, while simultareously raising the structure
several feet above the flood plain.

jeo Utilities Service - Considerable financial loss can
occur when power failures cause disruption of refrigeration
or heat. Disruption of gas service has a similar effect.
Rerouting of utilities to provide separate service for flood
affected areas can only be achieved by the utility companies,
However, combining a general knowledge of the flood problem
with foresight and good plannins may simplify and expedite
rerouting procedures when flood‘ng does occur. In specific
cases bottled gas has been used to supply heat, and gasoline
driven generators have been utilized to supply minimum
essential power.
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Al, GEYR/L

This appendix has been proparcd ~s » supplement to thoe
Cazenovis Creck Flood Ploin Information ’‘cport. Its purposc
is to provide additional data for the usc of thosc persons
concerned with the technical ospacts of flood plain planning,
The Buffalo District, Corps of “ngincers, can provide an
explanation or interpretation of the dats included, if
necessery, or informotion on how to obtesin additional dets
that may not be includad in this report. Such requ2sts should
be first coordincted with the Mew Yorlk State 'Jator Resourc:s
Commission, Conservation Deportment, ‘lbany, i‘ew Yorl 12226,

/2. CLIMATOLCGY

South Walaos Imery Parlk is the only climctological
station locrted within the Cezenovis Creelr bosine, The U. 5
Weather Burceu hos, however, collucted deta for varying
lengths of time ~t 11 odditionecl stetions located adjacent
to the Cozenovia Creck basine The poeriods of record, types
end locations of the 12 steotions of which 10 are still in
opcrotion, are shown in table Al. The locetions of these
stations rclative to cach other ~nd to tlc bhasin under study
arz shown on platc 1. Tb2 only first-ordcr leather Burcau
Station is located at the Buffelo *irport,

A3, FRECIPITATICH

he monthly averngn precipitetion amounts for a ropre-
sentative selection cf rainfall stations vary from a mianimum of
2.53 inches in Februsry to a meximum of 3.33 inches in ilay.
The kighaest station rverr~ge monthly procipitation, 4£.34 inches,
is theat at South Yales Emcry .-rk in September. Sverage annual
precipitation varies from 31.27 incl2s ot Stafford to 40.96
inches at South 'lales Emery Park. The avercoce of all stations
is 3€6.92 inchkos. Annuel meen procipitction at cach station is
shown on plrtz *1 along with isohyctnal lincs of cqual annual
precipitation ~mounts., The isohyotel pattern shows the aren of
higher precipitotion just cast of Laki TFric which includes the
Cazenovia Creck basin. /verco~e monthly prccipitation for all
stations is comprrod with avcerage monthly precipitoation at
Soutt "lales Umery FPark and the cverage monthly runoff at the i
Ebenczer gege on plate Al.  buring the months of January throupgh
fpril, runoff sverages from 80 to 1530 percent of the totol i
average monthly precipitation including the water cquivalont y
of snowfall. ‘nnusl runoff hos avercgod about 60 percent of
the snnual pracipitotion, )

o,
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Climatologicnl stations in and adiacont

to tlr» Cozenovia Crock basin

¢ Period of ¢ : : Location
Station : _record :Type:flevation: Loatitude : Longitude
Arcode ‘18891607 P omt 1,680 F 42%320 1 78%25¢
11943 i : :
Jatovia “1931-present’ < 900 ¢ 43%o0r 1 78%110
Buffrlo 1.3, i : i : o f o
sirport ‘1€32-presoat. CJ) 705 0 42756 1 707440
Dorby 2 .3, froa5-19¢1 Pt geo P 42%a20 T 73%00
Z1ma f1942-1960 1 ¢t 765 1 429510 73%300
Gowande 5Stoto f f f : o o
Tospital (1) ‘1945~-present. Ci\J] 865 1 42729 7954
Linden ‘1912-present’ P 1,120 F 42%30 P 78%10¢
South “ales : P C C
Emery Park(2)  ‘1931-prasemt. "0 1,290 1 427430 T 70734¢
‘tafford ‘1931-present’ i 915 P 42%9¢ P 78%5»
ales ‘1o48-prozent’  ©F 1,150 ° 42%ar 1 790310
iorsaw 5 .. 1952-present’ F 1,715 1 42%10 1 77C12
“iscoy ‘1940-prasent’ i 1,200 F £2%30¢ P 72%s50

(1) Inown as Gowanda prior to 2y 1951,

(?) Fnoun as

c Nccording

South 'alnas prior to /(pril 1951,

lodel
46

h Ton-rocordine grpc.
M snowfall datn,
J

T =

Supplomental dete,




A4, CSNCUF/LL

The average annual snowfoll for 11 steotions is 82,3
inches, Of the monthly means for thesc stations, the highest
is 22.4 inches, occurring in Januory at Arcade.  “verege annual
snowfall for nearby stations is shown on plate 2 with linzs
of equel annual snowfell developed for the eree.  fverage
monthly snowfalls for South ''zlcs IZmery Park and the arec
stations arc shown on the graph on plate A2. The water
equivalent of the snow is included in the precipitation
figures of plate #1, The snowfall pattern shows an area
of higher snowfall running northeast from Lake Erie as
moisturc laden ecir is corried from Leke Lrie by prevailing
southwest winds,

A5, TEMPERATURC

The average ennual temparature for =11 stations is 4€.9
degrees Fahrenhecit. July is the warmest month and Januery
is the coldest month with averape temparatures of 62.2 and
24,2 degrees Fahrenheit, respcetivaly,

A6, UNOTABLE STOR!S

The most notabl: of reccent storms that produced high
water were the Juna 1237, Februery 193¢, ilarch 1942, ‘larch 1955,
March 1956, January 1959, ond January 1962 storms, Earlicr
floods, documentcd in previous reports by various agencies,
occurred in February 1902, Februery and iinrch 1904, and
Janurry 1929. Known rainfall and discharges for the more recent
storms are shown in tables A2 and A3, recspectively.

TABLE A2. - Comparative rainfall-runoff data (opproximated)

for recent notabls storms over Cazenovia Creek

: Average : Punof £
: precipitation : at gage
Storm : (inches) : (inches)
llarch 1955 H 2.4 2.0
: : "
‘arch 1956 : 2 D 2.1
January 1959 f 1.8 (2) f 1.7

(1) Some snow melt occurred in upper part of bosin,

r (2) Approximately 7 inches of snow melted over the basin,




[ADLF A%, - Noatabl flood disclh:rracs, in cfs ot the

U.S. Geologicerl Jurvey gnpc at lidac "o-d

: June : Linxer ¢ lLierel @ Merch ¢ Jonuary
Flood : 1937 : 1942 ¢ 1955 : 1956 ¢ 1959
: : ,y ¢ : ” : 5
Discharge : 11,100(1) :11,200(”) :13,500(2): 13,000('): 12,600(“)
cfs/sq.mi, : 83 : 84 : 101 : <7 : 94

(1) Estimeted by Corps of Enginc-rs,

(2) Publishcd by United 3totes Geolorical sSurvey
ATe  VUINFALL INTENSITY

The intensity-duration curvc on pl-tc A3 indiecntes how
frequently storms of a specific nvorage rainfall intonsity,
I~sting for » snccific lenath of timc, con be oxpected to
occur ~t the Buffalo lcatker Burcru “irnort station., This
curv: is ropresentative of ~ rainf-11 that mry occur ot ~ny point
within the Cazenovi-~ Crecl: basin., The basic data for plete A3
was dcrivad from U. S. lesther Buraou Technical Taner Yo, 40,
"Mainfell Frequaney “tlos of th2 nitzd “tates. The
January 1959 rainfall bad -n average intensity at the Buffalo
.3, firport station of O.ll-inch per hour for ~ poriod of
11 kours., 7From nlete 23, this rvercoc intensity for a ll-hour

eriod would btave » frequzncy of once in about 1.5 years,
Approximately 7 inches of snow on frozon ground added to the
runoff from the storm rainfall.

A8. During the ‘arch 1955 storm, the station at "lales
icveloped an cverage intensity of about 0.31-inch por hour
for a period of 7 hours, which has a frequency of once in
ebout 10 years.

A9, Tha meximum 24-hour rainfrll racorded at Buffrlo was
4.78 inches on 28279 fugust 183, a7 ‘ugust 1963, tho
official U. 3. ‘lcathcer Burcau stetion ~t the Duffrle Sirnort
recorded 3,88 inchsos in 24 hours, most of which fcll in about
5 hours, / procipitation racorder ~t the Buffalo Sewer
Authority in South Buffalo record:d 4.8% inchos for tlis samc
period, This storm cstablishad n2w records for onc-hour and
two-hour durations during the month of August. T1late A3 indicntes
thnt the rrinfall of 1.74 inches which occurrcd in one hour
has ¢ frequency of once in about 20 yosrs. The 2.58 inches
whick fcll in two hours has ~ frequency of about oncs in 50
years. The S5-hour rainfall of 3.69 inches has a frequency of
about oncc in 170 years. DPlate '3 mry be especinlly uszful
to thosc deosigning ond nspproving the design of culverts ond
othar small drainapgc structures which mry bo constructad
within thz brsin.
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10, STRE-T FLe b neo 0Ny
The United states Geologieal Lurvey bos published
b rccords of stream flow at the Tidgs lood gage sit. in
Ebenczer since the gro2 was cstablishod in Juno 1049, >xcont

for six ranths in 1955 during tho conctruction of » n.w
highway tridgr. The station records strpes resulting from
runoff from the 134 squrre miles of wrtershed upstream

of thrt point, The total dreinrge are~ of tho wrtershad

is 138 square miles so that this gag: sit> mcasurcs almost

the total creck flow, The records from this gag> were uscs

in developing the discherge-frequency and stage-froquency
relationships as described in naragraphs 14 through 17,
Since this rocording gage on Crzenovia Creck was not insteollod
until Junc 1940 no record of tho Junc 1©37 flood was obt-inzd,
7/ comparison of apnroximatc rainfall -nd runoff for recont
storms is shown in teble *2?2, .lzcent notabl: flood dischiracs
are compared in table 73, The movimu Ji-chrrec rocorded ot
the Cbonezer geoge site is 13,5090 efs on 1 " irch 1955,
Dischrrge per square mile was ~pproviartely 191 cfs for this
occurranc>, Doily mean discharges ond onnu-1 nca® disclrrols
arc publishcd snnually by the Unitod  tat-s Donartmont of

the Intorior-Geological 3urvey in “urfreco “i~tor Records of

New YVork, “anics of that rcport mey o obt-inzd from Jistrict
Chicf, "ater Resources Division, . . G.ological Survey,

F. 0. Box S4B, TFederal 3uilding, Albony, New Yorh 12201, <Staff
gages have boen 2stablished by the Zrio County 2Deportment of
Public Yorks ot Orcherd Par! Rood cnd Cazinovia Streoct. The
gages are located on plates 2 and 3, -nd are describ.d in table A4,

TABLE A4, - Staff anc recording noecs
: : : :Zlcevation
: : :Drainrgz:of gage zer
:Onarotine: i oree UN,S.C. &
Location :  lacncy Tvpe P s8q. mi,:G.S5. datum
Cazenovia Strect-upstrecam :Lric Co,. : : :
retaining wall,right bank:D.!. 1, iStaff : 137 : 580.30
Cazenovia Streect-upstream :Lric Co. : :
retrining wall,left bank :D.P.W, iataff : 137 ¢ 581,92
} Orchard Park Road - down :ri2 Co,. ¢ : :
stream left abutment HOPUA N titaff : 136 : 593,064
# Ebenczer - upstrecam side : :zcorder : :
of “idge lord,right bank :U.5.G.S. :in stondoard : 13¢  : (04,86
1 : toage housa @ :




1. UUTUVG CURVE )

The stage-dischorge relotionship for the gepe sits shown
on plate 6 was developed from the discharge measurcments made
et the site Ly the United Stotes Geologicel Survey, The rating
curve is well defined by dischrrge mecsurcments to 7,700 cfs and
was extended through logarithkmic plotting to 13,500 cfs on thke
besis of tho iiorch 1955 flood, *11 of tho refcrences to £lood
dischargcs in this report wore based on this originnl rating,

#12, Bceouse of the sharp break in the chenncl profile -t ‘
Cozenovia Stroet, channel discharncs g0 into super-critical
flow making backwster computations impossible to computi.
Thereforz the rating curve for refcerence point 1 at Cazenovia
Strecet was devcloped by Somputigg critical dcpths from the
gencralized expression 27 /g = 22/7T, where:

7 = discliezrge in the chrancl in cubic feet por sccond.

gravitational acceleration of 17,7 fcct por sccond.

1:2]
fl

& = The cross sectionzl arco of the waterwny in squere feot,

~3
1)

The top width of the chonncl in fact at the watcer
surfacc,

From thkis formula the disch-rgc can be solved at any critical
depti*s The drta for this formuls is bescd on channzl condi-
tions after improvements by the City of 3uffolo.

/13, A curve rclating stage to discharse for opan water
conditions was also developed for tho refcrcnce point a
3 Orchard Park Toad bridgc and is shown on plate G, . scrics
? | of back water computations were mede, using Menning's formula,
! to dctermine the water surface clev-tion at the refcrence
point for n number of sclected dischnrge§73 jlanning's for-ule
for opon chennel flow is 5 = 1,436 A” ~ - .

- whaere:

d 7 = discharge in cubic foct per sccond
n = a friction constrnt vhich is nn indcex of the rclative

resistance to flow of tho surfacc over vhich the w-ter
flows

= cross scctionel orer of th: waterw-~y in square fzo
2t tha water surface

2 = hydraulic redius - th: rrtio of tho cross scctionnl
arca of the waterway -t t™c water surfacc to tho .
perimetor of the channel or overbank which comes in F
contact with the wrter 8

5 = slope of tha watcer surfoce in foot per foot.

Starting brckwater clevotions ware sclected from a eritical
dcpth curve doriv-d ~t Cazenovis Ztrcet bridge.

6




A4, TIJVENCY CURVMS

lecords of annunl pen's diccrharg from the United statcs
Geological ‘urvey goage at rofercace point 3 ore availeble
for 24 yecrs. luring winter end soring runoff conditions
tho stage and dischrrge reletionship is usurlly affoctad
bt ice jams making it difficult to dctormine & discherge
for a porticular flood.

A15. * method doscribed in  Statistical ‘cthods in ''ydrology ,
by Leo R. Beard was used to dcvelop the (statistical)
dischargo-froquency curve for the grec at Ebenzer, using the

pcak discharges for the 24-voor poeriod of reccord. This froquency
curve was assumed to be applicable for all rcaches since thaore

is only 2 3 squorz mile diffcrence in drrinage srra betwcen
refercnce point ! rnd roference point 3. This frequency curve

is shown on plate &,

~FA, Due to the frequent occurrence of ice joms, stage-
frequency curves were also developed for the three referance
points and were considerad to bo mor: roprosentotive of the
domageo-froquency relrtionship., 7 stapge-freauoney curve for
each of the refercence points i1s shown on platce A4,

A17.  Annual moximum stoges at the Cozenovia “treot bridge,
reference point 1, werc obtained from Corps of Enginccrs high
water marks, the City of Buffalo's drily notes and the reting
curve using annual maximum dischargis. The stoecs, for a total
record of 24 ycars, werc arrayed in desecending order and

assigncd o plotting position ns describid in ‘Stoatisticsl [cthods
in "ydrology', by Lco ?, Beord, The resultine curve grove

an exccedencee froquincey of epnroximatily four purcent for

the January 1959 (lood stoge, which ic the moxi~um flood of
record at rcferince roint 1,

"18, Only the threos highest stoges in the leost 29 yerrs
were known at Orchard Park "oad, rcfercnes point 2, The
stages for the romaining cvonts werc not knewns; howcver,
theoy were knoun to b lower then the throe highest stages.
Those high stages, duc to ice jams, wore plottod using tha
plotting mathod of Rcnord,  Also, an ico-froc, stage-froquency
curve, developzd from the roting curv: ot Orchord cork Rend
and the dischrrac-froequoncy curve, was plotted by tho seme
method. /#n icc stree-frequency curve wes then drown through
the thrce highost poals using the ic:-freo, strege-froauoney
curve ns o gulde. This stage-froquoney curve indicates thot
the stage of tho flood of March 1955, whick bhas the maximum
dischrrge of rccord at rcferenes point 2, has ~n oxccodunces
frequency of five percent.

19, Jt the prge site in Ebcnez-or, r feorconee point 3,

24 maximum stoages at the rocording o -go for the period of
record were arranged and plottod o: suepcstod by Beord.  This
produced a stape-froquonecy curv: indic-tins that th: March 1955
flood, which is the maximum knoun f{lood of rocord ot ref 'rence
point 3, hrs an oxe o one frogn ney 7 foaur norernt,
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20, A discharoc-drainnge ~ren rolationship has hieen
developed for the Trzonovia hasin so that a frequency
curv: c¢on he cstimatad for a loc~tion on the stream othor
than At the gaec sito.

A21. Cayugo Creek, Buffario Crock ~nd Cezenovia Creck are

11 of the ssme watcrshod, Thase cr.ocls and Cottareugus

Croek heve similar basin topogrophy ond are subjcet te the
srme storms, - discharge-droincge orze relotionship was
developod using dat~ from the eage ~t Loncastor on Cayunn
Creck, ot Gordenvillce on Buffrlo Crcck, nzar Ebenezer on
Cozenovia Crzel, and ot Gowand» on Cettarzugus Creck, The
rolationskip was developad by plotting the mean annuel dise
charge (two-ycar frequency) for th: poriod of record vs.
droinage arca on log-log paper nnd dotermining the cquation
for tho line of best isjghrough the points, T“: rcsulting
2quation is “m = 196»7° where Zm is the meon annual flood
discharge in cfs (50% exceedence) and "AY is arce cxpressad

in squar> miles., This generelized curve is shown on plrts 5.
The informotion on plate A5 may be usced to develop o discharge-
frcquency curve for any point in the besin whore the dreincgc
ar:o is known., For example, to computc the dischrrge-frequoncy
relationship for thz Cazenovia basin with 50 squarc miles of
drainage upstrcecom of that point, the procedurce outlincd on
plats #5 should bc followed. The thro: computed dischorge
voluces of Qm,‘)l v and 2 » should then be plotted on log-
probability papctr’ond conn2ctdd by a single line, This line
reprasents the discharge-frequency relationship for the given
drzinage arca. The vertical dashed lines on the discharge-
frecquency on plate V4 will scrve as ~ guide in plotting

B ~ o)
m, 15,97 and an 17"
422, BRIDGES

Table 5 contains dnt~ on bridacs over the Cazenovia
Creck which are pertincnt to flood crrrying capacities.,
Visual observation during floods, counlad with information
in the teblz will give = euide to th2 ditcrminetion of the
rclative construction of various bridges along th2 creck
within th> study ~rer.

A23,  BoYC! FIARKRS

In determinineg the clevations of the bigh water morks
through thc study arce, numcrous benech moarks were establishod
for vortical control., Tablze ‘6 is a listing of the location
~nd description of thesc buonch marks. The bench marks erc
also located, approximately, on plates 2 and 3, of the mein
rcport. The list is presconted as an aid to iocal intcrests
in cstablishine staff or crest gages, sctting minimum clevetions

for future dovclopment or costrblishing othor elevations noccessary

to flood plain planning., 11 clecvations in this report arc

roferred to U.S. Corst ond Geondctic sSurvey datum. Thoe corrcction
y

factors betwcen U.53.C. & G.S. datum ond other dotum planes usad
in the area erc givea in toable A7, The bench marks listed in
table . 6 should bc suiteobly mark-d ~nd prescrved.

SR
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A
1.20

1.59

1.76

1.82

1.91

G

Bencli mark
designation +
approzimate
Sreek mile

o ae se o

CAZENOVIA CRELK, NEW YORK

TARLE Ao

- BRench mark descriptions

Eievation feet:

on U.
G.S.

576.

598.

598.

604,

597.

610.

S.C, &
datum
: Descriprion

78 . A chiseled cross on tep of con-
crete retaining wall en left
bank downstream side of Caze-
novia Street bFridge over
Cazenovia Creek.

1l . A chiseled cress on top of
southerly bolt of fire hydrant
at the corner of Abbott Read
and Red Jacket Parkway.

.85 : At Grecn Road bridge over Caze-

novia Creek in Cazenovia Park,
a chiseled scuare on the down-
stream corner of the base for
the sguare pillar on the left
bank dewnstream wing wall.

24 : On the northwest corner of
: Rever and Willink Strects, on
: top of the letter '"n'" in the

10 : A chiseled cross on top of
: southerly bolt of fire hvdrant,
on the south side of Fotters
Read, 50 feet east of Voodside
Avenue, in front eof residence
: nunber 203.

50 : A chiseled c¢crnss on top north-
west corner of the downstream
left bank cencrete cable ancher
for the suspension foct bridge
in Cazenocovia Park over (Caze-
novia Creek.

~9 : A chiseled square lccated on
the southeast corner of a
3-font high by 2-fcot square
concrete bleck, on the north
side of Potters Reoad, 50 foct
vaat L Poeocvtedds Waioce

210

word "open'" on the fire hydrant.
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TABLE A6 - Bench mark descriptions (Cont'd)

Rench mark :Elevation !
designation + :feet on :
approximate :U.S5.C.&G.S.: |
Creek mije -datum : Description [
H : 605.52 :A chiseled square on top of the
2.39 : :left bank concrete bridge seat,
: :2.07 feet belrw the upstream side

:steel beam for the Leinigh Valley
:Railroad Sridge over (azenovia Creek.

I : 616.63 <At Orchard Park Read hLridge over
2.61 : :Cazenovia Creek. A chiseled cross
:on top of left bank dewnstream
: ;abutment . ;
J : 613.83 :At Pennsylvania Railroad bridge over
3.27 : :Cazenovia Creek. A chiselcd square

:on top of the bridge seat on the lcft
:bank downstream side.

K : 617.23 tAt the New York Central Railroad

3.29 : :bridge over Cazenovia Creek. A
:chiseled square on top cof the left
:bank upstream abutment.

L : 625.81 :At the Ridge Rcad hvidee over Caze-
4.11 : :novia Creek. A staniard U.S.G.S.
:bronze reference waerx sct in the
: :top of the downstream 1ight bank

:bridge abutment.

M . 625,70 :At the Ridge Road bridee over Caze-
4.11 : cnovia Creck. A staniard U.S.G.S.
. :bronze reference rark set it the
: :top of the upstream right bank R
:bridge abutment. '
N : 642.03 At the Union Reoad bridpe over (Caze- ;
5.58 : :novia Creek. A chiscled sarnare en :
sthe top of concrete at the :ase of ;
: :the steel railive on the dewnstream

:side, 80 feet from the north end
cand over the center of the north
:arch of bridpe.

o . .

s ee s

¢ : 650.05 tAt Mill Read bridge over Cazenovia
6.13 : :Creek. A chiseled cross on top of
:right hank downstream ahutment at

: :juncticn of winy wall and abutment.

St




TABLE A7 - Conversion factors between
United States Coast and Geodetic Survey
datum and other area elevation data.

To obtain U, S. Coast and Geodetic Survey Datum

Datum : Conversion factor

U. S. Lake Survey datum (1935) : - 0.55 feet
International Great Lakes datum (1955%5) : 4 1.29 feet
City of Buffalo datum : " 575.45 feet

NOTE: Although these conversion factors may vary siigatly in
different localities, they should give satisfactory
results for flood plain regulation purposes.

1?2




G, SIGH WOTLER Y UKS

A otebulation of the high water moerks obtainzd in the
study srco for the January 1959, 1962 -nd 1964 flonds arc
given in tablz 3 of this appendix. The ~pproximetc locations
of the high water morks arc shown on nlotes 2 and 3, The
1959 higl water marks werce used to doevolop the 1959 flood
profile, shown on plrte 4, It will bz notad that the nrofilc,
as drawn, docs not pess exactly trrough r11 of the high watcer
marks, 11 high weter mark clcvrotions contein some fnaccu-
raci2s in rcporting, duc to wave action, vclocity head,
lack of 2 suitable rcforence, ote., and o profilz must be
fitted through the available points considering river slope,
channcl sizcs and overbank flow rrees. The profiles furnished
provide sufficiant dats for use as rofzrences for flood plrin
regulations. The individual high watcr marks arc furnishod
to provide a series of known clavations from which futurc
flood clevations can be measurcd., The new flood clevations
con be determined by simply meacsuring up or down from thke
known high watcer mark., The clevetions from the high wvator
marks can also be transferrcd to any nerrby property to detorming
the oxtent »nd depth of inundotion for thet flood, The (l:ivrtions
of the high water marks arc given to the noasrcest hundredth of
a foot, Thris amount of prucision is not obtrincd from the
originesl high weater descriptions but is the actusl clevation
of the shiner, paint mark, etc,, which marks its loc-tion,
This pormits these high water morls to b us.id ~s ~dditional
beneh merks in subsequent flood nplein survey work.

*25, USE OF TYE DATH

The data on climatology and notable stnrms provide
gencral informetion on the csuscs ond results of past flonds,
The rating curves »nd frcquency data pive an indication of the
return interval of verious flood occurrcnces ~ad thoroby
provide a basis for szlcction of tt: ropulstory flood. The
flood profiles rnd meps of inundated ~rees can bo uscd to
establish flood plrin rogulations throuchout the study eren
along Cazcnovia Creock. The high watcer marl clevotions and
bench merks con be usaed to detormine possible fleod clivotions
at sny property or prospcctive devilonwint within the stuldy
area,

A26, AUTUORIZATION

This flood plain tnform-tion reonort hos bo n proparad
undcr the authority grantced in Section ?N6, Public Law £6-645,
as amended, (Flood Control Act of 19%0), The tost of scctien
206 stated "(a) That, in rocoenition of the incruasing us
and devnlopment of the flood plains of the rivers of the
United Statcs and of tho necd for Information on flood bazords
to scrve as ~ guide to such dovelopaent, and as 2 bogis for
avoiding futurc fleecd hozards by reculition of us: by statos
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26, UTICRIZATICN  (Cont'd)

and municipalities, the 3Secretary of tt- Army, through the
Chief of Engineers, Department of th2 “rmy, is hercby sutho-
rized to comnile and disseminate information on floods &nd
flood damages, including identific-tion of areces subject to
inundation by floods of various magnitudes and frequzsnecics,
and general criteris for guidence in use of flood plain ercas;
and to provide enginzering advice to local interests for
their use in planning to amzliorate the flood hnzard:
Provided, th-t the nccessary surveys and studies will be
made and such information and advice will be provided for
spccific localitics only upon the request of a State or a
regponsible local governmental agency and upon approval by
the Chief of Enginecrs, (b) The Secrctary of the /rmy {s
hereby authorized to allot, from any -ppropriations, hcre-
after mede for flood control, sums not to =xcecd $2,500,000
in any one fiscal ycar for the complction and dissemination
of such information.”




“RIE % | DEPARTMENT OF PUBLIC WORKS

COUNTY \‘, j" H. DALE BOSSERT, P. E.—COMMISSIONER
’ . ‘ DIVISION OF DKAINAGE AND SANITATION
/ - -, CHARLES C. SPENCER,P.E. — DEPUTY COMMISSIONER
""'\; ,,J“"'; ROOM 711,45 CHURCH STREET BUILDING, BUFFALO 2, N. Y.

e TELEPHONE TL 6-7190, EXTENSIONS 289 AND 290

' Novemeer 17, 1961

i CoL. Leon J. HaAMERLY, DISTRICT CHGINEER
1 Ue S« ARMY CORPS OF ENGINEERS

FooT oF BRIDGE STREET

BuFFaLo 7, NEw YoRrx

DearR COLONEL HAMERLY:

WE HAYE HAD SEVERAL DISCUSSIONS WITH REPRESENTATIVES OF YOUR OFFICE CONCERNING
FLOOD PLAIN INFORMATION STUDIES WHICH YOUR OFFICE (S AUTHORIZED TO MAKE UNDER
SecTion 206 oF PusLic Law 86-645. WE FEEL THAT BASIC STUDIES YOUR OFFICE I8
AUTHORIZED TO MAKE UNDER THIS LAW WOULD BE VERY NELPFUL TO ERIE COUNTY. WE
HAVE SECURED A COPY OF BULLETIN EM 1165-2=111 0ATED THE 31ST oF MaRGH 1961 sTa~
TING THAT LOCAL. AGENCIES MAY MAKE AN APPLICATION TO THE DISTRICT ENGINEER FOR
FLOOD PLAIN STUDIES AND THAT THEY SHOULD PROVIDE CERTAIN INFORMATION. AT THE
SUGGESTION OF MR. MCKEE IN YOUR OFFICE WE ARE SENDING THIS APPLICATION THROUGH
NEW YORK STATE. WE WERE INFORMED YOOAY BY THE WATER RESOURCES BOARD THAY MRe
HORACE EVANS OF THE STATE DEPARTMENT OF PUuBLIC WORKS IS HANOLING APPLICATIONS
OF THIS NATURE.

1 THE ER1E COUNTY DRAINAGE AGENCY WAS ESTABLISHEO BY THE BOARD OF SUPERVISORS UNDER
3 ITem 33, MeeTine No. 4 oF THAT Bobvy on DeceMBer 27, 1960. |T PROVIDED THAT THE '
Ry! JRAINACE AGENCY SHOULD HAVE THE POWERS PRESCRIBED IN ARTICLE 5=¢c OF THE COUNTY
LAW AND SUCH OTHER POWERS AND DUTIES AS THE BOARD OF SUPERVISORS MAY DETERMINE
NECCESSARY TO CARRY INTO EFFECT THE PROVISIONS OF SAID ASRTICLE, THE MEMBERSHIP
OF THZ AGENCY CONS1STS OF SEVEN (7) PERSONS, AT LEAST THREE (3) OF WHOM SHALL BE
DULY ELECTED MEMBERS OF THE BOARD OF SUPERVISORS, ONE (1) OF WHOM SHALL BE THE
COMMISSIONER OF PLANNING, AND THREE (3) OF wHOM SHALL BE CITIZENS OF THE UNITED
TATES RESIOING IN ERIE COUNTY; ALL OF WHOM SHALL BE APPOINTED BY THE COUNTY
EXECUTIVE OF ERI1E COUNTY, AND CONFIRMED BY THE BOARD OF SUPERVISORSe. A COPY OF
ARTICLE S5 OF THE GCOUNTY LAW 1S ATTACHED FOR YOUR INFORMATION.

IN ACCORDANCE WITH SECTION 11-D) oF EM 1165-2=111 WE ASSURE YOU THAT YOUR INFORMA=
TION REPORT WILL BE PUBLIGEZEZD IN THE COMMUNITY AND AREA CONCERNED AND THAT COPIES
WILL BE MADE AVAILABLE FOR USE OR INSPECTION BY RESPONSIBLE INTERESTED PARTIES

M AND INDIVIDUALS,.

L4

j ZOHING AND OTHER REGULATORY, DEVELOPMENT AND PLANNING AGENCICS AND PUBLIC INFORMA=
‘ TION MEDIA, WIiLL BE PROVIDED WITH THE FLOOL PLAIN INFORMATION FOR THEIR GUIDANCE
. ANO APPROPRIATE ACTION.

H SURVEY MARKERS, MONUMENTS, ETCe ESTABLISHED IH ANY FEOERAL SURVEYS UNDERTAKEN FOR
Scce 206 STUDIES, OR IN REGULAR SURVEYE IN THE AREA CONCERNED, WiLL BE PRESERVED

I AND SAFEGUARDED.

THE DRAINAGE AGENCY, AT THEIR MEETING ON OCTOBER 6, 1961, RESOLVED TO MAKE AN
f APPLICATION TO YOUR OFFICE FOR FLOOD PLAIN STUDIES ON TONAWANDA, ELLIGOTT, CZZENOVIA,
Cayvaa, BuFrFaLo anND SMmoxEs CREEKS. MR, MCKEE BUGGESTED A BEPARATE LETTER ON EACH

‘ Al9 EXHIBIT Al
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Pl = = = = = = NovemsEn 17, 1961
Ce Co SPENCER TO COLONEL HamgmLY

CREEK AND THIS LETYTER, THEREFORE, REQUESTS THE STUDIES ONCAZENOVIA CREEX FaOM
CAZENOVIA STREET IN THE CITY OF BurraLO TO THNE VICINITY OF MiLL ROAD IN THE
TowN OF WEST SENECA.

WE WILL BE GLAD TO DISCUSS THIS APPLICATION FURTHER WITH THE STATE oF NETw Yomrx
OR WITH YOUR OFFICE AT ANY TiME.

VERY TRULY YOURS,

TN, )
\ \~» 2 i St D

CHarLes C. siznc:a. Pe Eoy
Derury ComMmMigsioneER

CCS:Lm

A20
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).  LOCATION OF REFERENCE POINT | -
UPSTREAM SIDE OF CAZENOVIA STREET
BRIDGE.

2. LOCATION OF REFERENCE POINT 2 ~
UPSTREAM SIDE OF ORCHARD PARK ROAD
BRIDGE.

3. LOCATION OF REFERENCE POINT 3 -
U.S.G.5S. RECORDING GAGE UPSTREAM SIDE
OF RIDGE ROAD BRIDGE.

4. STAGE FREQUENCY CURVE 1S BASED
ON DATA COLLECTED BEFORE CHANNEL
EXCAVATION BY THE CITY OF BUFFALO,
STAGES wiLL BE LESS FREQUENT IN
THE FUTURE.
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EXAMPLE: @ pOINT OF INTEREST W 20— ‘
@ ol
< ?

. DETERMINE DRAINAGE AREA OF BASIN ABOVE POINT OF 5 1

INTEREST. (IN THIS EXAMPLE A = 50 SQ. MI.) 0¥ 10—

Qo 8 i

2. ENTER FIG. 0 WITH 50 SQ. MI., READ Qm, 3400 CFS. §o 6 ~;

o) :

(7] T

3. ENTER FIG. b AT POINT OF INTEREST, INTERPOLATE FOR a© s |

VALUE OF S, 0.17. 3 R
gZ 3

4. M = LOG Qm = 3.53|. 2 ° i
2 E 2
qQO .

5. LOG Qi59% = M + S = 3.70!. |
Z d
< -

6. QI89% = ANTILOG (3.701) = 5020 CFS. lil | .

10

7. LOG Q841% = M-S = 3.361.

8. Q841 % = ANTILOG (3.361) = 2300 CFS.

9. PLOT Qi59%, Qm, AND Q84.1% ON LOGARITHMIC PROBABILITY
PAPER, AS SHOWN BELOW. Qm IS PLOTTED AT 50% CHANCE
OF OCCURRENCE.
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NOTES:
L LOCATION OF REFERENCE POINT | - UPSTREAM SIDE
OF CAZENOVIA STREET BRIDGE.

2 LOCATION OF REFERENCE POINT 2 - UPSTREAM SIDE
OF ORCHARD PARK ROAD BRIDGE.

3 LOCATION OF REFERENCE POINT 3 - U.S.GS RECORDING
GAGE UPSTREAM SIDE OF RIDGE ROAD BRIDGE.

4 BASED ON EXISTING CHANNEL WHICH INCLUDES {
IMPROVEMENTS BY THE CITY OF BUFFALO.

CAZENOVIA CREEK, NEW YORK

STAGE - DISCHARGE
CURVES
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